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ABSTRACT

The present work was carried at Shandaweel Agricuitural
Research Station during 2005 and 2006 seasons to study the effect of
phosphorus fertilization levels, foliar spraying with boron and/or
calcium on growth, seed cotton yield and iis components of Giza 90
cotton cultivar (gossypium barbadense L.).

A spilt-plot design with four replications was used, the main
plots were assigned to phosphorus fertilization levels. 15, 22.5 and 30
kg P;OgFed. Foliar spray with boron and calcium i.e. control, three
foliar spraying by boron and/or calcium (at budding stage beginning
of flowering stage and 15 days after the flowering) were arranged in
the sub-plots.

The results indicated that increasing phosphorus levels up to
30 kg P,04Fed. caused an increase in the number of fruiting
branches/plant, number of open bolls/plant, bolls weight and seed
cotton yield per plant and Fed., but decreased plant height at harvest
in both seasons. While, number of plants at harvest/Fed. (in 2005
season only) was significantly affected by phosphorus levels of 30 kg
P;Os/fed. Meanwhile, position of first fruiting node was not
significantly affected by phosphorus levels in both seasons. With
respect to foliar spraying with boron and calcium, the resuit
revealed a significant effect on plant height at harvest, number of
fruiting branches/plant, number of open bolls/plant, boll weight and
seed cotton yield per plant and fed. in both seasons. While, numiber
of plants at harvest per Fed. was sigpificantly affected by foliar
spraying with boron and calcium. in 2005 season only Meanwhile,
position of first fruiting node was not significantly affected by foliar
spraying with boron and calcium in both seasons.
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The interaction between phosphorus levels and foliar spray
(boron and/or calcium) was significant on plant height at harvest,
number of fruiting branches/plant, number of open bolls/plant, boll
weight, seed cotton yield per plant and fed. in both seasons. While,
number of plants at barvest/Fed.; in 2005season only; was
significantly affected by interaction between phosphorus fertilization
and spraying with boron and/or calcium. On the other hand, position
of the first fruiting node was not significantly affected by interaction
between phosphorus fertilization and spraying with boron and/or
calcium in both seasons. The greatest values of these traits were
obtained from the phosphorus levels of 22.5 or 30 kg P,Os/fed. with
tire three foliar spraying by boron and calcium.

INTRODUCTION

Phosphorus is important for various metabolic processes, being a
component of the co-enzyme and energy carrier adenosine
triphosphate (ATP), which is responsible for active ion uptake and
synthesis of various organic ccmpounds. An inadequate p supply
causes a reduction of the synthetic activities of the plant and
development of the crop. Phosphorus effect was discussed by many
investigators Amer (1964) reported that phosphorus fertilization
increased plant height, number of bolls plant and seed cotton yield.
Abd El-Aal, et al. (1990), Balbaa (1995), El. Kashlan, et al. (1992),
Girgis, ef al. (1993) and El Sayed (1996} found that foliar spraying
with phosphorus significantly affected number of open bolls/plant,
boll weight, seed cotton yield per plant and fed. While, El-Sayed &
Abd Alla (2002) found that, plant height at harvest, number of fruiting
branches /plant, number of open bolls, boll weight, seed cotton yield
per plant and fed. increased significantly by Phosphorus application up
10 46.5 P205/fed.

Boron (B) is involved in the uptake and metabolism of Ca™ by
the plant and is essential for fruiting (Hearn, 1981). A deficiency in B
may cause shedding of young bolls and deforming of flowers. In
extreme cases the plant is stunted the main stem splits and leaves are
deformed (Hearn, 1981). Boron (B) deficiency decreased leaf size and
length of sympodial branches and hence increased shedding of ovaries
and buds of cotton (Pak, 1976). Boron (B) shortages are usually found
in alkaline soils with a PH of about 8 to 8.5(Cardozier, 1957). El-
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Shazly, et al. (2003) found that two foliar feedings of boron as boric
acid (17 % boron) at two levels 1i.e., 0, 15 and 0.3% at each spray
significantly increased plant height in two seasons and number of
fruiting branches/plant in one season as compared with the control
treatment. Moreover, these treatments significantly increased seed
cotton yield per plant when the high level was used as compared with
control treatment. In addition, the high level of boron significantly
increased boll weight and seed cotton yield/Fed. in two seasons as
well as number of open bolls/plant in one season as compared with the
control. El-Masri, et al. (2005) found that two foliar feeding of boron
as boric acid (17 % boron) at two levels 1.e., 0,15 and 0.3% at each
spray significantly increased plant height at harvest, number of
fruiting branches/plant, boll weight, number of open bolls/plant, seed
cotton yield per plant and fed. in both seasons as compared with
control treatment.

Calcium also plays an important role in plant growth as a major
component of the middle lamella (calcium pectate). This explains the
possible role of calcium deficiency in abscission. Addicott and Lyon,
(1973) listed Ca deficiency as one of the causes of abscission and
suggested this improvement. Also, Ca deficiency affected
translocation of carbohydrates, causing accumulation in the leaves and
a decline in stems and roots. it seems probable that young bolls
abscised because of siarvation (Guinn, 1984). Calcium deficiency may
also decrease the basi—petal translocation of auxin (Dela Fuent and
Leopold 1973). Swan (1985), reported that the number of opened bolls
/plant, boll weight, seed cotton yield per plant and seed cotton yield
/Fed. were increased with application of calcium in both seasons.
Sawan, et al. (1997) found that spraying plants with Ca at 60 ppm
produce the highest number of opened bolls per plant and boll weight.
Calcium also significantly increased seed cotton yield per plant and
per hectare, while no insignificant difference was noticed in earliness
due to Ca application as compared with the control. Darwish (2001)
reported that foliar application of Ca significantly increased seed
cotton yield per plant and/or per fed., number of open bolls/plant, final
plant height and number of sympodia/plant in both seasons. Boll
weight was significantly increased in the first season only.
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The present work was designed to study the effect of phosphorus
fertilization level, foliar spraying with boron or/fand Calcium on
growth, seed cotton yield and its components of Giza 90 cotton
cuitivar. .

MATERIALS AND METHODS

Two field experiments were carried out at Shandwee!
Agricultural Research Station in 2005 and 2006 seasons. Cotton seeds
in hill spaced 20 cm apart were sown at the last week of March in both
seasons. Thinning was done at 30 days after sowing to two plants per
hill. Mechanical and chemicals analysis of soil are presented in Table
1.

Table 1: Mechanical and chemicals analysis of soil samples at 0-30
cm depth from the surface in 2005 and 2006 seasons.

Soil characteristics 2005 2006
Texture Clay loam Loam
Calcium carbonate % 1.49 1.24
Organic matter % 0.938 1.02
pH (1:2: 5 suspension NPK) 7.4 7.20
Total N (ppm) 681 702
Available p (ppm) 8.1 9.4
Available k (ppm) 410 448
Cations mg /100gm soil
Ca ++ 1.12 1.2
Mg + 0.83 0.88
Na + 0.83 0.51
K+ 0.10 0.33
Available B (ppm) 0.45 0.55

The experimental design was split — plot with four replications.
The main plots were assigned randomly for the three phosphorus
fertilization levels, i.e., 15, 22.5 and 30 kg P,Os/fed. While, foliar
spraying with boron and/or Calcium , i.e., control, three foliar sprays
by boron and/or calcium (at budding stage, beginning of flowering
stage and 15days after the flowering), were attributed randomly in the
sub-plots .The area of experimental plot was 19.5 m* (5m. length and
3.9 m. width) and included 6 rows of 65 cm apart. Phosphorus
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fertilizer was added in the form of calcium super-phosphate (15.5%
P,0;5) before the first irrigation in each season. Five guarded hills
(every hill contains two plants) were randomly chosen from the three
inner rows to study the following characters:
A - Growth traits, which included:
Plant height at harvest (cm). ; Number of fruiting branches /plant. and
Position of first fruiting node.
B-yield and yield components:
Number of open bolls/plant ; Boll weight in grams; Seed cotton yieid
per plant in grams ; Number of plants/fed. at harvest and Seed cotton
yield in kentars/fed. seed cotton yield /plot in kilograms was recorded
and transformed to kentars /fed. (one kentar = 157.5 kg).

The collected data were subjected to proper analysis of variance
outlined by Snedecor and Cochran (1967) and the treatment means
were compared using least significance test (L.S.D) at 5% level.

RESULTS AND DISCUSSION
Growth traits:

The result in Tables 2, 3 and 4 show that number of fruiting
branches/plant increased significantly with increasing phosphorus
application level up to 30 kg P,Os/fed., but decreased plant height at
harvest in both seasons. The position of first fruiting node was not
significantly affected by phosphorus levels in both seasons. Such
results could be attributed to the role of phosphorus on plant
metabolism and consequently enhancing growth habits. These results
are in agreement with those obtained by El-Sayed & Abd alla (2002).

With respect to foliar spraying with boron and calcium, the
results presented in Tables 2, 3 and 4 show that plant height at harvest
and number of fruiting branches/plant were significantly affected by
foliar spraying with boron and calcium as compared with the control
treatment in both seasons. While, position of first fruiting node was
not significantly affected by foliar spraying of boron and calcium in
both seasons. Such results may be attributed to the role of boron and
calcium on plant metabolism and consequently enhancing growth
habits. These results are in agreement with those obtained by Darwish,
(2001), El-Shazly, et al. (2003) and El-Masri, ef al. (2005).
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The interaction between phosphorus fertilization and spraying
with boron and/or calcium significantly affected plant height at
harvest and number of fruiting branches/plant in both seasons, while
position of first fruiting node was not significantly affected in both

s€asons.

Table 2: Effect of Phosphorus fertilizer levels, boron and/or calcium
foliar application and their interaction on piant helght at

harvest in 2005 and 2006 seasons

i 2605 2006
Phosphorus horon and/or calcium foliar boron and/or calcium foliar
levels application application
Controﬂ B Ca | B+Ca | Mean |Controll B Ca | B+Ca | mean
15 kg P,Og | 115.50 | 112,50 | 107.25 | 112.00 | 111.81 | 153.25 | 146.25 | 156.00 | 144.00 ; 149.87
225ke P,0s | 116.75 | 118.25 | 103.50 | 106,75 | 111.31 | 141.75 | 154.00 | 135.50 | 157.00 | 147.06
30 kg P,0s | 108.50 | 109.25 | 106.50 | 116.25 | 110.12 | 155.75 | 134.75 | 133.00 | 140.50 | 140.94
Mean 113.58 113.33 [ 105.75 | 111.67 150.25 | 145.00 | 141.50 | 147.08
L .S. D for application
Phosphorus levels (P) 1.64 3.68
Boron and calcium foliar (F) 1.01 1.76
Interaction (PxF) 1.47 3.04

Table 3: Effect of Phosphorus fertilizer levels, boron and/or calcium
foliar application and their interaction on number of fruiting

branches/plant in 2005 and 2006 seasons

2005 2006
Pht;:s:ll:rus boron and/or calcium foliar application | boron and/or calcium foliar application
Control| B Ca | B+Ca | Mean |Control B Ca | B+Ca | mean
15kg P,0s | 14.70 | 15.20 | 14.55 | 1540 | 1446 | 1845 | 19.95 | 20.05 | 20.95 | 19.85
2.5kg P05 | 13.30 | 1550 | 16.80 | 1545 | 15.26 | 19.00 | 20.55 | 20.70 | 21.00 | 20.31
30kgP,Os | 16.00 | 15.80 | 15.50 | 16.65 | 15.99 | 20.30 | 20.15 | 21.45 | 21.00 | 20.72
Mean 14.67 | 1580 | 15.62 | 15.83 19.25 | 20.22 | 20.73 | 20.98
L.S.D for application
Phosphorus levels (P) 0.19 0.36
Boron and calcium foliar (F) 0.51 0.45
Interaction (PxF) 0.89 0.78
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Table 4: Effect of Phosphorus fertilizer levels, boron and/or
calcium foliar application and their interaction on
position of first fruiting node in 2005 and 2006 seasons:

2005 2006

Phosph
osphorus beron and/or calcium folisr application | boron and/or calcium foliar application

levels
Controlf B Ca | B+Ca | Mean (Control B Ca | B+Ca | Mean

15kgP0s | 675 | 695 | 690 | 670 682 | 650 | 675 | 685 | 645 | 6.64

22.5kg

6.70 7.08 695 6.72 6.86 685 | 6.75 6.95 1.38 6.97
P;0;

0keP,Os | 695 | 695 | 680 | 635 | 676 | 660 | 670 | 7.05 | 695 | 6.82

Mean 680 | 698 | 688 | 6.59 665 | 673 | 695 | 6.92
L.S.D for application
Phosphorus levels (P) NS NS
Boron and calcium foliar (F) NS NS
Interaction (PxF) NS NS

Yield and yield components:

Data in Tables 5, 6, 7, 8 and 9 show that number of open
bolls/plant, bolls weight, seed cotton yield per plant and fed.,
increased significantly by phosphorus application up to 30 kg P,0s
/fed. in both seasons. While, number of plants at harvest/fed. in 2005
season increased significantly with increasing phosphorus levels up to
30 kg p205 /ted. These results may be due to the role of phosphorus in
encouraging early appearance of bolls of cotton plants. Similar results
were obtained by Amer (1964), Abd El-Aal, et al. (1995), Balbaa
(1995), El- Kashlan, et al. (1992), Girgis, ef al. (1993) and El-sayed
(1996). With respect to foliar spray with boron and/or calcium,
(Tables 5, 6, 7, 8 and 9) number of open bolls/plant, boll weight and
seed cotton yield per plant and fed. were significantly affected by
foliar spray with boron and/or calcium in both seasons and number of
plants at harvest/fed. in 2005 season only as compared with the control
treatment. Such results may be attributed to the role of boron and
calcium in reducing shedding of ovaries and buds of cotton. Similar
results were obtained by Sawan ef al. (1997), Darwish (2001) El-
Shazly et al.(2003) and EL-Masri, et al. (2005).
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Table 5: Effect of Phosphorus fertilizer levels, boron and/or
calcium foliar application and their introduction on
number of open polls/plant in 2005 and 2006 seasons:

2005 2006
Ph«:slllc;rus beron and/or calcium foliar application | boron and/or calcium foliar spplication
I
Controll B Ca | B+Ca| Mean |Controlf B Ca | B+Ca | Mean
1S5k P05 | 1048 | 1235 | 1135 | 1295 ) 11,77 | 10.60 | 1045 ] 11.00 | 11.55 | 10.90
2;'5;;g 1140 | 13.10 | 13.65| 1369 | 1294 | 1250 | 11.65 | 1055 ; 11.50 | 11.55
28

0k 0, | 1290 | 13.00 | 13.40 1220 | 12.55 | 10.60 | 12.85 | 12.40 | 13.30 | 12,29

Mear 1158 | 12.92 | 12.80 | 1292 11.23 | 11.65 | 11.32 | 122

L.S. D for application of

Phosphorus levels (P) 0.26 0.29

Boron and calcium foliar (F) 0.38 0.24

Interaction (PxF) 0.66 0.41

Table 6: Effect of Phosphorus fertilizer levels, boron and/er
calcium foliar application and their interaction on boll
weight (gm) in 2005 and 2006 seasons:

2005 2006
Ph‘::s:; rus boron and/or caleium foliar application | beren and/or caicium foliar application
Controll B Ca_ | B+Ca| Mean |{Control] B Ca | B+Ca | Mean_

15 kg P,0; 174 | 194 | 1.85 | 126 | 1.82 | 165 | 175 | 175 | 207 | 1.80

225ke PO | 1.74 1.76 1.95 1.96 1.86 1.71 1.73 1.93 2.24 1.91
30 kg P,0; 185 | 175 | 1.86 | 196 | 186 ; 2.15 | 183 | 184 | 195 [ 1.94

Mean 1.78 1.82 1.89 1.90 1.84 1.77 1.84 2.09

L.S. D for application of

Phosphorus levels (P) 0.01 0.02

Boron and calcium foliar (F) 0.02 0.02

Interaction (PxF) 0.04 0.04
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Table 7: effect of Phosphorus levels, boron and/or calcium foliar
application and their interaction on seed cotton yield

(gm/plant) in 2005 and 2006 seasons:
Phosphorus 2005 2006
levels boron and/or calcium foliar application | boron and/or calcium foliar application
Control B Ca | B+ Ca| Mean Control] B Ca | B+Ca | Mean
15 kg P,0s 18.18 | 23.96 | 2099 | 22.79 | 2148 | 1749 | 1829 | 19.25 | 2391 ( 1973
| 225 kg P;O5 | 19.84 | 23.06 | 26.62 | 26.66 | 24.04 | 21.37 | 20.15 | 20.36 | 25.76 | 21.91
30 kg P04 23.86 | 22.75 | 2492 | 2391 | 23.86 | 22.79 | 23.51 | 22.82 | 25.93 | 23.76
Mean 20.54 | 23.30 | 24.17 | 24.50 2049 | 20.65 | 20.81 | 25.20
L.S. D for application of
Phosphorus levels (P) 0.46 0.47
Boron and calcium foliar (F) 0.71 0.49
Interaction (PxF) 1.22 0.85

Table 8: effect of Phosphorus levels, boron and/or calcium foliar
application and their interaction on number of plants at
harvest /fed. in 2005 and 2006 seasons:

I

Phosphorus
levels

2005

2006

boron and/or calcium foliar sp)

lication

boron and/or calcium foliar applicatien

Contro

B

Ca

B+ Ca

Mean

Control

Ca

B+Ca

Meazan

15 kg P205

45837

50205

48919

49592

48626

42730

43518

44249

44042

225kg
P;0s

50619

53841

50893

50411

51441

46268

44018

46095

45360

30 kg P,0s

50706

51245

52622

49494

51017

46478

45557

44345

42672

44763

Mean

49054

51764

50811

49816

45159

45428

43961

44339

L.S. D for application of
Phosphorus levels (P)

Boron and calcium foliar (F)
Interaction (PxF)

1449
1773
NS
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Table 9: effect of Phosphorus levels, boron and/or calcium foliar
application and their interaction on seed cotton yield
(kentar /fed). in 2005 and 2006 seasons:

2005 2006

Phosph
OSphorus boron and/or calcium foliar application | boron and/or calcium foliar application

levels
Control B Ca | B+Ca! Mean |Control| B Ca B+Ca | Mean

15kgP,Os 463 | 597 | 572 | 704 | S84 | 438 | 454 | 439 | 446 | 4.4

225kg

715 654 | 6.61 643 | 666 | 528 | 486 | 60 644 | 5.65
P,0,

0 kg P05 | 621 590 | 658 | 7.51 655 | 475 | 590 | 446 ! 498 | 502

Mean 5.96 6.14 631 | 699 4.80 5.10 4.95 5.30
L.S.D for
Phosphorus levels (P) 0.53 0.31
Boron and calcium foliar (F) 0.56 0.37
Application interaction (PxF) 0.98 0.64

The interactions between phosphorus fertilization and spraying
with boron and/or calcium significantly affected number of open
bolls/plant, boll weight and seed cotton yield per plant and fed. in both
seasons and number of plants at harvest/fed. in 2005 season only. The
greatest values of these traits were obtained from the application of
phosphorus at level of 22.5 or 30 kg P,Os/fed. with foliar spraying by
boron and calcium. It could be concluded that seed cotton yield of
Giza 90 cotton cultivar grown in Shandaweel region could be
increased by applying phosphorus at level of 22.5 or 30 kg P,Os/fed.
with foliar spraying three times by boron plus calcium .
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