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ABSTRACT

Two field experiments were carried out at Bassyoun centre , Gharbia
Governorate during the two successive seasons 2003 and 2004. These experiments
were conducted to evaluate the effect of two foliar sprays of boric acid at two levels
i.e. 0.15 and 0.3% at each spray , K2S0s at two levels i.e. 1 and 2% K70 at each
spray and a bioregulator SGA-1 at two levels i.e. 0.2 and 0.4% at each spray in
comparison with spraying water as a control. The leaf nutrients content, growth traits,
boll set attributes, earliness, seed cotton yield and its components of the Egyptian
extra iong staple ( Gossypium barbadense L.)Giza 88 cotton cultivar were measured.

The leaf N and P contents were significantly increased due to the different
spraying treatments where these contents reached their highest averages due to the
foliar application of SGA-1 followed by the high level of boron. The same treatments
recorded a high K and Ca contents and the highest Fe, Mn and Zn contents,

Foliar appiication of SGA-1 was effective to enhance cotton plant growth as
expressed in taller plants and larger number of sympodia and hence larger number of
bolis/plant than the control ones. These improvements were reflected in seed cotton
yield/fed. ’

Foliar application of beric acid at a level of 0.3% or potassium sulphate at a
level of 2% K20 was also effective in these respects but with lower averages than
those obtained due to the SGA-1 treatment.

The results concluded that two foliar sprays with a bloregulator SGA-1 at a
level of 0.4% at the beginning of flowering and 15 days iater is the best treatment for
good growth and high productivity of the extra long staple , Giza 88 cotton cultivar.
Also, two foliar feedings with boron as boric acid at a level of 0.3% or potassium as
potassium suiphate at a level of 2% K0 could be used for high productivity

INTRODUCTION

Cotion is grown in Egypt on fiood - irrigated loamy or clayey soil with
high pH (around 8). The crop is commonly rotated after a legume crop
(Trifolium alexandrinum L } which was reported to add to the soil 30 — 50 kg
avail.ble N/ha ( Fawzi and El-Fouly, 1993). Meanwhile , having two cuts from
this crop removes fromr the soil an average of 190 kg K.0f ha ( El-Fouly et al.,
1987). In spite of this high K depletion from soil before cotton planting,
farmers are not used to apply K. So, applying potassium fertilizers became
very important in the recent years (Eid et al., 1897 ).

Potassium is an essential macro element for all living organisms and
is required in large amounts for normal plant growth and development. it is
absorbed by roots from soil as the monovalent cation K™ usually by active
uptake. This element is very mobile in the plant and can be translocated
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against strong electrical and chemical gradients ( Hoagland, 1944).Hewever,
Qosterhuis ( 1997) reported that modern K — deficiency syndrome appears to
be a complex anomaly related to (1) the greater demand for K by modemn
cultivars, (2) the inability of the root system to supply these demands , due to
a decrease in root activity late in the season and low or poor restricted root
growth, (3) socil K fixation and (4) possibly low storage of K by modemn
cultivers prior to boll development.

Eid et af ( 1997 )Yound that spraying cotton plants with potassium
sulphate ( 48% K,0 ) at the rate of 9 kg/ fed. increased plant height, earliness
percentage and seed cotlon yield due to an increase in number of open bolls
!/ plant and average boll weight. The treatment had ne significant effect on
seed index and lint percentage . El- Shazly et al { 2003 ) found that two foliar
feedings with K at two levels ( 1% or 2% K;0) gave insignificant increase in
number of total bolls/plant, seed index, lint percentage, boll weight and seed
cotton yield/plant as well as ffed. in two seasons and number of open
haolls/plant in one season only, as compared with the control.

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). B
deficiency decreased leaf size and length of sympodial branches and hence
increased shedding of ovaries and buds cf cotton { Pak, 1978). Boron (B)
shoriages are usually found in alkaline soils with a pH of about 8 to 8.5 (
Cardozier, 1957). El-Shazly et al ( 2003)found that two foliar feedings of
boron as boric acid { 17% boron ) at two levels i. e 0.15 and 0.3 % at each
spray gave the highest values of leaf N, P, K, Mg, B, Fe, Mn, and Zn
contents as compared with the control treatment. Also, these treatments
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 earliness and lint
percentages, seed index and seed cotton yield/ plant espzecially when the
high level was used as compared with the control treatment. In addition the
high level of boron significantly increased number of total set bolls /plant, boll
setting percentage, boll weight and seed cotton yield /fed. in two seasons and
number of open bolls/plant in one season as compared with the control.

Recently, using bioregulators i. . cytokinin and PGR- IV is carefully
studied as they are more effective on growth and development which
increase bolls set and productivity ( Abdel- Al et al,, 1989 and El- Shazly et
al., 1998). A bicregulator, Snow Grow Ace ( SGA-1 )was prepared from
Basidiomycetes mycelium (Ishii and Yoshida, 1991). SGA ~ 1 is compesed of
cytockinin {Zeatin riboside and free zeatin ), amino acids, sugars and other
organic substances (Yoshida, 1989). Ziadah et al (2000) found that SGA-1
application gave a significant effect on plant height at harvest in two seasons
and on number of fruiting branches/plant in one season in favour of two fciiar
sprays by SGA — 1 at the rate of 2g/l as compared with untreated plants.
Also, they found that boll weight, number of open bolls/pl.int, seed cotton
yield /plant and/ fed. were significantly increased by foliar application of SGA
- 1 in two seasons than untreated one, while the lint percentage was not
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significantly affected . Also, El-Shazly et al.,, ( 2003) found that the two levels
of SGA-1 {0.2% or 0.4%) significantly increased number of open bolls/plant,
lint percentage, seed index and seed cotton yield/fed. as compared with the
control treatment.

Therefore, the objective of this study was to test the effect of two
foliar feedings with potassium, boron and a bioregulator SGA - 1 at two
levels with regard to leaf nutrients content, growth traits , boll set attributes,
earliness, yield and its components. Certainly the question of a possible
complementary effect between K soil addition and {oliar feeding with K needs
an answer in this respect

MATERIALS AND METHODS

Two field experiments were carried out at Bassyoun district, Gharbia
Governorate, in the middle of Delta of Egypt, during the two successive
seasons 2003 and 2004 to study the effect of two foliar sprays of a
bioregulator (Snow Grow Ace, SGA-1), boron and potassium at two levels in
comparison with a control { spraying with tap water) on leaf nutrients content,
growth traits, boll set attributes, earliness, seed cotton yield and its
components of the Egyptian extra long staple (Gossypium barbadense L ),
Giza 88 cotton cultivar.

The experimental design was a randomized complete blocks with

four replicates.

Seven treatments were applied as follows:

T, Untreated { sprayed with tap water ) as a controi .

T. Foliar spray of a bioregulator Snow Grow Ace { SGA-1) twice at the rate
of 0.2 % SGA -1 at each spray.

T, Folair spray of a bioregulator Snow Grow Ace { SGA-1) twice at the rate
of 0.4 % SGA -1 at each spray.

T, Felair spray with boric acid (17% boron) twice at the level of 0.15% boric
acid at each spray.

Ts Foiair spray with boric acid { 17% boron ) twice at the level of G.3% boric
acid at each spray.

Te Folair spray with potassium sulphate (48% K 0) twice at the level of 1%
;0 at each spray.

T; Folair spray with potassium sulphate ( 48% K,O) twice at the level of 2%
K.O at each spray.

The treatments were applied as foliar sprays on cotton plants at the
commence of flowering stage followed by another spray , 15 days later using
hanc aperated sprayer compressed at a low volume of 200 liter / fed.

In both seasons, the plot size was 41.6 m® with 8 rows of 65 cm wide
and 8 m long with hills 25cm apart. The two outer rows were left as borders.

Planting date wzs on 1* April in both seasons.

The preceding crop was Egyptian clover (Trifolium alexandrinum L)
"berseem”, from which two cuts were taken in both seasons .

Phosphorus fertilizer was added at the level of 22.5 kg P,Os/fed. as
calcium superphosphate { 16.5% P,Os )during land preparation. Nitrogen
fertilizer was applied at the level of 60 kg N/fed. as ammonium nitrate ( 33.5%
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N} in two equal splits after thinning ( 36 days after planting, two plants/hill)
and the following irrigation.

Potassium fertilizer was soil added at the level of 24 kg K,Offed. as
potassium suiphate (48 % KO )in one dose with 1* dose of nitrogen fertilizer.
All other cultural practices were followed as recommended in cotton fields.

Soil analysis :
Representative soil samples were taken from one layer 0 — 40 cm
before planting. The soil analysis for the two sites is shown in Table (1)

Tahle (1): Analysis of the experimental soil in 2003 and 2004 seasons.

Properties Methods {References) 2003| 2004
Texture Hydrometer {Bauyoucos, 1851) Clay | Cilay
loam
pH 7.9 8.0
EC 1 soil : 2.5 water (Jackson, 1973 085 15
mmhos/cm.
CalQ3% Calcimeter 1.2 1.6
O.M. % {Walkley and Black, 1934} 1.6 2.0
Total N Semi-micro Kjeldahl (Piper, 1950} 56 70
Available N 75 298| 3.1
Available P » |Vanadate- molybdate spectroph-otometer (Olsenef| 1.8 | 1.54
o
o |8k 1954)
Available K 2 23.8| 248
Available Ca 3 16.8| 24.6
Available Mg Z |Flame photometer and Atomic absorptioni1654! 109.8
Available Na (Chapman and Pratt, 1978) 344! 340
Available Fe 11.4 14.6
Available Mn £ |Atomic absorption spectro- photometer (Lindsay] 3.8 6.4
Available Zn & |and Norvell, 1978) 14 4.4
Available Cu 38 4.6
1Available B |Azomethin — H ( Wolf, 1871) 051 042

The data in Table (1) indicate that the two experimental soil sites had high
pH and medium salinity. CaCOj; and organic matter contents were low. Soil
texture was clay and clay loam in the first and second seasons , respectively.
Concerning soil macronutrients content, the seils of the two sites were low in
available and total N, medium in available P, K and Na and high in available
Ca and Mg. Regarding soil micronutrients content, the soil of the two sites
were medium in their available content of Fe |, low in their available contents
of B, Mn and Zn and high in their available content of Cu measured by the
critical levels according to Ankerman and Large (1974).

Studied parameters :-
A- Leaf nutrients content :-

115- days after Elanting a representative leaf sample (20 leaves) was
taken from the upper 4" leaf on the main stém from each [ lot. After sample
preparation for analysis, corcentrations of Fe, Mn, Zn and Cu were
determined with an atomic absorption spectrophotometer and contents of
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total P, K, Mg and Ca were determined according to Chapman and Pratt
(1978). Also, the total N content was determined using Micro — Kjeldahl
method as described by Allen ( 1953) . B was detrmined with Azomethin - H
according to Wolf{ 1971).

B- Growth traits: ‘

At harvest, plants of five guarded hills were taken at random from
the second row of each plot to determine plant height {cm) and number of
fruiting branches/plant.

C- Boll set attributes and earliness :
The forementioned five guarded hills were also used to estimate the
following attributes : number of total flowers/ piant,

Number of total set bolls/plant 100
X
Number of total flowers/plant

boll setting % = (

Seed cotton yield of the first pick

Total seed cotton yield
according to Richmond and Radwan (1962 )

and earliness % = ( X 100)

D- Seed cotton yield and its components :

The same five guarded hills were also used to determine the
following vield components : numbers of total and open bolls/plant, boll
weight (g), seed cotton yield/plant (g), lint % and seed index “100 seed
weight”.

Seed cotton yield/feddan® in kentars™ was calculated from the yield of
the six inner rows of each plot.

The obtained data were subjected to statistical analysis as outlined by
Snedecor and Cochran (1981). The treatments means were compared using
LSD at 0.05 leve! of probability.

RESULTS

A-1- Leaf macronutrients content:-

Data in Table {2) show that the tested treatments gave a significant
effect on leaf N, P, K and Ca contents but gave insignificant effect on leaf Mg
content in both seasons. The highest values of leaf N and P contents were
obtained from foliar application of SGA-1 followed by the high level of boron
and potassium while the lowest values were obtained from the low level of
boron or potassium and from the control. With regard to leaf K content, the
highest values were cbtained from foliar feeding with K treatments foliowed
by foliar spraying of SGA-1 treatments and the high level of boron while the
lowest values were obtained from the low level of B and from the control
treatment.

* (ne feddan = 4200.83 m’
“* One kentar = 157.5kg
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The highest values of leaf Ca content were obtained from 0.3% boric acid,
0.15% boric acid, 0.4% SGA-1 and 0.2% SGA-1, respectively while the
lowest values were obtained from 2% K.0, 1% K,O and from the control,
respectively .

Table (2): Effect of the tested treatments on leaf macronutrients
content at 115 days after sowing in 2003 and 2004 seasons.
%

Treatments N P K Ca M |
2003/2004{2003( 2004 (2003|2004 | 2003 | 2004 | 2003 | 2004
T1 Control 3.6} 341011 0.14 |1.61| 1.91 [ 1.07 | 1.04 1 0.25 | 0.42

T2 SGA-1({0.2%) 5.2| 4.8 [0.24] 0.21 |2.04| 246 1.36 | 1.33} 0.30 | 0.44
Ts 5GA-1 (0.4 %) 54|49 |0.26(0.23 |24012.50|1.39]1.62|0.31 | 0.46
T4 Boric acid{0.15% ) | 4.1 3.4 |0.15| 0.16 |1.73} 1.92 | 1.95| 1.66 | 0.27 | 0.45
Ts Boric acid (0.30 % )| 5.1 | 4.2 |0.21| 0.17 |2.07( 248 (2.09 | 1.99] 0.29 | 0.45

Te K20 (1 %) 3.9|3.4 [0.14| 0.15 |2.66| 2.53 | 1.08 | 1.10 { 0.28 | 0.42
T7 K20 (2% ) 4.913.910.18| 0.16 |3.15/ 262 11.13 [ 1.14 | 0.27 | 045
F- test h"w "k o =¥ i ik *n *wr NS NS
L.S5.D0.05 0.5] 0.2 [0.05[ 0.03 [0.22/0.20 | 0.50 | 0481 - | -

**and NS indicate P < 0.01 and not significant, respectively.

A-2- Leaf micronutrients content :-

Leaf B, Fe, Mn and Zn contents were significantly affected by the
tested treatments. While leaf Cu content was insignificantly affected by the
tested treatments in both seasons ( Table 3). The highest values of leaf boron
content were obtained from foliar feeding with boron treatments followed by K
treatments and the highest level of SGA-1 foliar application, while the lowest
values were obtained from the low level of SGA-1 foliar application and from
the control. With regard lo leaf Fe, Mn and Zn contents the highest values
were obtained from SGA-1 treatments followed by the high level of B or K
while the lowest values were obtained from the low level of B or K and from
the control. :

Table (3) : Effect of the tested treatments on leaf micronutrients
content at 115 days after sowing in 2003 and 2004 seasons.

Ppm
Treatments 8 Fe Mn Zn cu
2003| 2004 | 2003 | 2004 | 2003 | 2004 ! 2003 | 2004 ] 2603 | 2004
T, Control 30.8(256 | 113.71100317 36 [ 363357 |278) 98 | 9.8
T; SGA-1(0.2%) 327125611528 15341467 | 47.3 1423 1427 9 8.9
T:8SGA-1{04%) 35 30 | 1599 | 158 | 47.7 | 481 [ 425462 | 9.3 8.5

T. Boric acid (0.15 %) |37.4)| 40.5 | 1463 129 | 40 | 403|39.9 (283 ) 86 | 8.9
Es Boric acid (0.30 %) |37.6] 44 156 | 134 | 413|424 |421)329| 9 8.2

s K20(1%) 352( 261 | 1411 [104.1 | 392 1413 1 3761278 87 | 81
T K20 (2%) 37.21 30.7 { 1489 132.6 {1 40.1 1 43.5 ;401 | 321 | 94 | 8.0
F- test L5 ) LA L - - - * ke NS NS
iL.S5.D0.05 41] 57 |1 248 | 3532 | 54 | 63 | 42 | 68 - -

*, * and NS indicate P< 0.05, P < 0.01 and not significant, respectively.
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B- Growth traits :

Data in Table (4)show that the tested treatments exhibited significant
differences in plant height at harvest and number of fruiting branches/plant in
both seasons. The highest values of these traits were obtained from SGA-1
treatments followed by foliar feeding with boron treatments and K treatments,
respectively, while the lowest values were obtained from the control.

Table (4): Effect of the tested treatments on some growth traits and
numbers of total flowers and total set bolls / plant in 2003

and 2004 seasons.

Plant height at | No.of fruiting No. of total | No. of total set
harvest {cm) | branches/plant | flowers/plant bolls /plant

2003 | 2004 | 2003 | 2004 | 2003 | 2004 | 2003 | 2004
Ty Control 124 {1302 | 148 | 152 | 217 | 231 147 16.0

2 SGA-1(0.2%) 1314 ) 1354 | 164 16.9 246 25.8 18.6 19.4
T: SGA-1(04 %) 133.4 | 136.3 | 1686 17.7 24.8 25.9 18.3 20.1
iT, Boric acid (0.15% ) 129.6 | 1343 | 16.2 16.1 239 25 16.6 17.7
[Ts Boric acid (0.30 % )| 130.5 | 134.8 | 16.3 16.6 243 255 17.4 18.4

Treatments

Ts K20 (1 %) 128.1 | 1331 L 163 15.6 23.8 247 14.8 17.5

Ty K0 (2%} 128.5 | 133.9 | 16.1 15.8 24.0 24.8 15.8 17.7
F_ test k v i - i - *H r

L.S.D0.05 26 1.5 0.9 0.8 2.0 1.8 1.5 1.3

*indicates F < 0.71.

C-Boli set attributes and earliness :-

The tested treatments significantly affected numbers of total flowers
and bolis set/plant, boll setting and earliness percentages in both seasons(
Tables 4 and 5), in favour of foliar application with 0.4% SGA-1, 0.2% SGA-
1and 0.3% boric acid, respectively. However, the lowest values of these traits
were obtained from the control treatment.

Table {&): Effect of the tested treatments on boll setting, and earliness
percentages, lint % and seed index in 2003 and 2004

$€as0ns.
[ Boli setiing % | Earliness % Lint% Seed index (gm)
Treatments boos 3004 | 2003 | 2003 | 2003 [ 2004 | 2003 | 2004
IT1 Control | E77 [ 693 [ 438 | 467 | 367 | 37.0 | 960 | 9.55
T, SGA-1(0.2%) 756 [ 752 | 589 | 613 | 37 | 37.7 | 10.08 | 10.58
T: SGA-1 (0.4 %) 77.8 | 776 | 611 | 624 | 371 | 38.0 ] 10.33 | 10.63

T« Boric acid (0.15%) | #9.5 | 708 | 52.0 | 523 | 368 | 37.4 | 10.02 | 10.50
ITs Boric acid (0.30% ) | 1.6 | 722 | 53.3 | 589 | 369 | 375 ] 10.05 | 10.58

Ta K20 {1 %) 422 | 709 | 496 | 515 | 366 | 369 § 9.88 | 9.90
T K:0(2%) 65.8 | 714 | 509 | 562 | 371 376 | 9.83 | 10.48
E-1lost = = o I NS NS v ry

L.5.D0.05 25 5.8 48 3.9 0.37 0.63

.
** and NS indicate P < 0.05, P < (.01 and not significant, respectively
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D- Seed cotton yield and its components:

The tested treatments had a significant effect on number of open
bolls/plant, boll weight, seed cofton yield/plant and seed index in both
seasons (Tables 5 and 6), in favour of 0.4% SGA-1, 0.2% SGA-1, 0.3%
boric acid , 0.15% boric acid, 2% K;O and 1% KO, respectively. However,
the tested treatments gave ins:gnificant effect on lint% in both seasons (Table
5). Also, the tested treatments gave a significant effect on seed cotton yield/
feddan in bo'h seasons (Table 6). The highest seed cotton yield/ feddan was
obtained from foliar application with 0.4% SGA-1, 0.2% SGA-1, 0.3% boric
acid , 0.15% boric acid, 2% K,O and 1% KO, respectively, but the lowest
yield was obtained from foliar application with 0.15%boric acid, 1% K20 and
tap water (control), respectively. The vield increase percentages over the
control amounted to 28.15, 22.89, 21.6% , 18.73, 15.66 and 5.81 % in the
first season and 23.66, 15.93, 13.00, 10.85 ,7.72 and 5.67 9% in the second
season, in respective order.

Table (6) : Effect of the tested treatments on seed cotton yield/feddan
and its components in 2003 and 2004 seasons.

Calculgtgd No. of open | Seed cotton Seet.:l cotton
boll weight | "y iic/plant lyiefd / plant(g) , . Yield/
Treatments {g) P yieldp 9} feddan kentar)
2003 | 2004 | 2003 [2004 | 2003 [ 2004 | 2003 | 2004
T1 Control 2.59 2.66 10.9 13.2 | 28.23 | 35.11 8.13 10.23

Tz SGA-1(0.2%) 277 | 288 13.7 14.9 | 37.951 4291 | 11.22 | 11.86
T: SGA-1{0.4%) 283 | 2.96 14.4 | 157 | 40.75 | 46.47 1.7 12.65
T, Boric acid (0.15% ) 2.72 | 2.81 126 141 | 34.27 | 39.62 | 10.84 | 11.35
Ts Boric acid (0.30% )| 2.77 | 2.84 136 | 146 | 37.67 | 4146 | 11.11 11.56

Te K:0 (1 %) 264 | 281 | 111 | 136 | 203 | 3822 | 966 | 10.81
T2 K:0 (2% ) 269 [ 281 | 123 | 13.8 {33.09 | 3878 | 10.56 | 11.02
F_ test -k o L2 i i ek ** *k

L.5.D0.05 coglo13] 11 | 08 35 | 24 | 053 | 042

** indicates P < 0.01.

DISCUSSION

Effect of SGA-1:-

The positive effect of SGA-1 on leaf nutrients content as compared
with the other treatments is mainly due to cytokinins the main compoenent of
SGA-1 which favoures nitrogen—absorption and enhance leaf nutrient
contents.

In this concern, Ziadah ef aff 2000) found that spraying cotton plants
with SGA-1 ( two times at squaring stage and beginning of flowering stage at
the rate of 2 g/l in each spray) significantly increased K and Cu leaf contents in
two seasons and Mg and Zn leaf contents in one season, while it significantly
decreased Jeaf Fe content in one season. Also, El- Shazly =* af { 2003 ) found
that foliar spray of SGA-1 at two levels (0.2% or 0.4% ) sigr.ficantly increased
tzaf N, B, Fe, Mn and Zn contents in two seasons and leaf Mg content in one
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season only as compared with the control. Also, the high level significantly
increased leaf P content in two seasons and leaf K content in one season as
compared with the control.

SGA-1 significantly increased plant height at harvest as compared
with the other treatments and number of fruiting branches/plant as compared
with the low level of K and the control in both seasons and this may be due to
that cytokinin and amino acids in SGA-1 can promote growth .

In this concern, Ziadah et al (2000) found that SGA-1 foliar
application gave a significant effect on plant height at harvest in both seasons
and on number of fruiting branches/plant in the second season only in favour
of two foliar sprayings by SGA-1 at a rate of 2g/l as compared with untreated
plants and El-Shazly et &/ ( 2003 } found that foliar spray of SGA-1 at two
levels {0.2% or 0.4% ) significantly increased final plant height and number of
fruiting branches/ plant as compared with the control treatment.

The positive effect of SGA-1 on boll set altributes and eariiness
percentage may be due to that sprayed cotton plants with SGA-1 produced
the greatest number of flowers/plant due to amino acids, sugars and cytokinin
which lead to higher boli setting percentage and consequently higher number
of total set bolls/plant.

In this regard El-Shazly et af ( 2003) found that spraying SGA-1 at
two levels { 0.2% or 0.4% ) significantly increased bolt setting percentage and
earliness percentage as compared with the control in two seasons,

It was quite evident that the foliar application of SGA-1 reflected
significant increases over the contral in almost all leaf nutrients content under
study. Foliar application of SGA-1 was effective to increase the leaf N, P and
K contents. These increases might have had enhanced
photosynthesis.Hearn{1981) reported that N rich cotton leaves were more
active regarding their photosynthesis rates than poor ones. This was
attributed to a noticeable decrease in mesophyl resistance to Co;
conductance to the carboxylation sites in the chloroplast (Milthrope and
Moorby, 1979).The increase of leaf P content also enhances photosynthesis
(Hearn 1981). The role of K in this respect can not be denied or neglected
(Hearn 1981).

A reference to Table (3) indicates that leaf B, Fe , Mn and Zn
contents were significantiy in.ieased due to SGA-1 foliar applicaton as
compared with the control and thus improved flow of assimilates and
accumulate more dry weight in fruiting oranges.

According to these results , it could be concluded that the role of
SGA-1 was to enhance photosynthesis and hence more photosynthates
seemi.d to be more available for cotton plant growth and development.
Resuits in Table (4) indicated that SGA-1 sprayed plants had taller plants
than the control ones. They had, also, larger number of fruiting branches with
larger number of flowers and bolls/plant. All these improvements were
reflected in seed cotton yield/fed. (Table 6). It seems evident that the SGA-1
content from cytokinin played a great role in prolonging leaf area duration and
hence delayed cotton leaf scenscence which in turn improved cotton plant
grown and yield .
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in this concern, Ishii and Yoshida {1988) found that foliar application
of SGA-1 at 0.1% concentration, markedly increased the yield of wheat
.potato. suger beet and garlic. Ziadah et af (2000) found that boll weight,
number of open bolls/ plant , seed cotton yield/plant and ffed. were
significantly increased by two foliar applications of SGA-1 at a rate of 2¢g/| as
compared with the control in two seasons. Also, EI-Shazly et a/ ( 2603 ) found
that foliar application of SGA-1 at two levels ( 0.2% or 0.4%) significantly
increased number of open bolls/ plant, boll weight , seed cotton yield/plant,
lint percentage and seed index in two seasons. Seed cotton yield /fed was
significantly increased by foliar application with SGA-1 as compared with the
control where, the increase percentages amounted to 23.14 and 30.69% in
the first season and 27.53 and 37.64 % in the second one due to the low
level {0.2% ) and the high level (0.4%), respectively

Effect of boron :-

The positive effect of foliar feeding with B on leaf nutrients content as
compared with the control is mainly due to (1) its rele in regulating K and Ca
absorption, (2) B related with Ca function where it makes Ca in a solving
form and thus Ca deficiency did not appear, (3)B regulates water rate in the
plant by controling the speed of water absorption by the plant and its different
parts , (4) when B absence from the nitrogen and sugar compounds transport
are stoped. (El-Fouly and Abd El-Hamid , 1992),(5) Tang and Fuente
(1988)reported that boron is important for K transport into guard cells and
thus for stomatal opening, the solute leakage across the plasma membrane is
increased with B deficiency and, (6)Boron is involved in the uptake and
metabolism of Ca by the plant { Hearn 1981).

The increase of leaf N content was reported by Hearn (1881) to
enhance photosynthesis due to activate CO, fixation in the chioroplast
(Milthrope and Moorby , 1979). Also, the increase of leaf P content was
reparted by Hearn ( 1981) to increase photosynthesis due to its role in
energy transfer processes in both photosynthesis and respiration.

In this concern, Ahmed et al, (1992) found that the leaf N, P and K
contents were increased by boron spraying. Saeed { 2000} found that alt
used boron concentrations significantly increased N, P and K percentages in
cotton leaves and El-Shazly et af { 2003) found that foliar feeding with B
treatments gave the highest values of leaf N, P, K, Mg, B, Fe, Mn, and Zn
contents as compared with the control.

The positive effect of foliar feeding with B on plant height and number
of fruiting branches/plant as compared with the control may be due to that B
is invoived in a number of metabolic pathways sugar transport , respiration,
carbohydrate, RNA, IAA and phenol metabolism ( Parr and Loughman
(1983).

In this concern , Saeed (2000) found that plant height and number of
fruiting branches/plant were insignificantly affected with B spraying and El-
Shazly et af (2003) found that foliar feeding of B treatments significantly
increased piant height at harvest in two seasons and number of fruiting
branches/plant in one season as compared with the control.
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The positive effect of foliar feeding with B on boll setting percentage
is mainly attributed to the following : (1) B enhances carbohydrate transport
through cells wall and consequently maximum production of starch and sugar
(2) in B absence the transport of nitrogeneous and sugar compounds are
stoped. (3) B is important in pollen germination and pollen tube growth which
is necessary for successful fruit setting ( Oosterhuis and Zhao,2001), (4) B
acts as activator of many enzymes which stimulates plant growth and flowers
formation and (5) Shedding of young bolls occurs in case of B deficiency .

In this regard, El-Shazly et al ( 2003) found that the high level of B
significantly increased number of total bolls set/plant, bolls setting % and
earliness % as compared with the control.

The positive effect of foliar feeding with B on seed cotton yield and its
components is mainly atributed to that (1) The available B in the
experimental soil sites is low as shown in Table 1, (2) B significantly
increased leaf N, P, K, Fe, B, Mn and Zn contents as compared with the
control {Tables 2 and 3} and consequently producing more number of fruiting
branches and taller plants (Table 3). (3) B significantly increased number of
flowers/plant, number of bolls set/ plant, boll'setting % and earliness %
(Tables 4 and 5 ) and (4) The higher number of open bolls/plant, heavier boils
and higher seed cotton yield/plant (Table 6)

In this concern, Ahmed et af { 1992) found that spraying cotton with
boron increased boll weight, number of open bolis /plant, seed cotton yield,
seed index and lint % . Jiang et al (1986} spraying cotton with 0.2% B as
borax or boric acid and they found that in one season 3 spray applications
increased vyield by 15.1% ,2 applications by 13.1% and 1 application by 8.6
%. In the other season the average yield increase was 16.1% . Sabino et af
(1996)found that application of boron increased boll weight and seed index.
Badr et al (1998) found that the highest yield of cotton was obtained by
spraying the plant with B where the increase over control reached 56%,
Saeed (2000) found that the increases in seed cotton yield/fed. were 8.01%
in 1998 season and 8.77% in 1989 season for 5 ppm of boron. and El-Shazly
et al (2003) found that the high level of boron significantly increased boll
weight, lint%, seed index and seed cotton yield/ plant as well as/fed. in two
seasons and number of open bolls/plant in one season only as compared
with the controf, ;

Effect of K :

The positive effect of foliar feeding with K on leaf macronutrients
(N, P and K) contents and on leaf micronutrients (B, Fe, Mn and Zn) contents
may "= due to that (1) K- application may enhance many nutrients uptake
{Mengei and Kirkby, 1987) and(2) K balanced charges of anions and
influences their uptake and transport.

On the other hand, the negative effect of K on leaf Mg content may
be due to that K antogenises the absorption of this element { El-Fouly and
Abd El-Hamid, 1992). '

In this concern, El-Shazly and El-Masri ( 2003) found that foliar
apptication of 2% potassium sulphate significantly increased leaf N, K, Fe and
Mn contents and decreased leaf Mg content as compared with the control in
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two seasons. Also, El-Shazly et af (2003) found that two foliar feedings with K
at two levels { 1% or 2% K;0) significantly increased leaf N, P, B, Fe and Zn
contents in two seasons and leaf K and Mn contents in one season as
compared with the control.

The positive effect of foliar feeding with K on growth traits i. e. plant
height at harvest and number of fruiting branches/plant may be due to that K
is involved in many processes in the plant such as photosynthesis,
respiration, carbohydrate metabolism, translocation and protein synthesis
(Hearn , 1981).

In this concern, Eid et al (1987) found that spraying cotton plants with
potassium sulphate { 48% K;O) at the rate of 9 kgffed. increased plant
height. El-Shazly and El-Masri (2003) found that foliar application of 2%
potassium sulphate produced plants with the same height of the control ones,
but significantly increased number of fruiting branches/plant as compared
with the control in one season.Also, El- Shazly et af (2003) found that two
foliar feedings with K at two levels (1% or 2% K0} significantly increased
number of fruiting branches/plant in one season

The positive effect of foliar feeding with K on boll set may be due to
its role in photosynthesis (Huber, 1985) where K increases both the quantity
and the distance that photosynthate moved from the source leaves { Ashley
and Goodson, 1972).

In this concern, Eid et a/ { 1997) found that spraying cotton plants
with potassiumn sulphate { 48% K,0) at the rate of ¢ kgffed. increased
earliness percentage. Ei- Shazly et af (2003) found that two foliar feedings
with K at two levels (1% or 2% Ky0) significantly increased earliness
percentage in two seasons as compared with the control.

Although the level of available potassium in the experimental soil
sites {Table1 ) seems to be with 24 kg K,C/fed. soil application abcve the
limit at which the response of cotton yield to foliar feeding with potassium
may ocecur . Yet , there was a significant yield increase due to foliar feeding
with 2% K,0 as compared with the control. This result could be explained in
view of the following points.

(1) Foliar feeding with 2% KO to cetton plants on soils moderate in K { Table
1) significantly increased leaf K content as compared with the control
(Table 2). The increase in |eaf K content was reported by Hearn (1981)
to increase N metabolism and protein synthesis. Bennett et a/ (1965)
found that cotton plants continue to accumulate K at rates above that
needed to produce maximum yields with the highest K content occurring
in older leaves and petioles. Also, Melgar ef al (1994) found that yield
was correlated with petiole K content at floral initiation.

{2) Oosterhuis et af (1991) found that K deficiencies can develop even when
soil K levels are more than adequate. This is due to the use of higher
yielding faster fruiting varieties coupled with the decline in root growth
during boll filling.

{3) Earlier — maturing higher yielding, faster- fruiting cotton varieties creating
a greater demand than the plant root system is capah'e of supplying (
Oosterhuis et af 1991).
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{4) Cotton boils are heavy consurners of K during the entire boll development
stage. If the soil's ability to supply K is not sufficient, the boll will pull K
from nearby leaves leading to their breakdown, if leaves drop below 2%
K their ability to function declines. At 1% K they have essentially shut
down. Leaves shed when the level drops to 0.2% K, { Oosterhuis et al,
1991)

(5) Foliar feeding with 2% K O significantly increased leaf N, P, K, Fe, B, Mn
and Zn contents as compared with the control (Tables 2 and 3) and
consequently producing more number of fruiting branches and taller
plants (Table 3).

(6) Foliar feeding with 2% K;O significantly increased number of
flowers/plant, number of bolls set/ plant, boll setting % and earliness %
{Tables 4 and 5)

(7} The higher number of open boils/plant, heavier bolls and higher seed
cotton yield/plant were produced from foliar feeding with 2% KO and this
was reflected on producing higher yield/fed. ( Table 6 ).

In this concern, Eid et af ( 1997) found that spraying cotton plants
with potassium sulphate ( 48% K,O) at the rate of 9 kg/fed. increased seed
cotton yieldffed. E!-Shazly and El-Masri ( 2003) found that foliar application of
2% potassium sulphate significantly increased numbers of total and open
bolls/plant | seed cotton yield/plant as well as /fed. as compared with the
control in two seasons. Also, El- Shazly et af (2003) found that two foliar
feedings with K at two levels { 1% or 2% K,O) gave significant increase in
number of total bolls/plant , seed index, lint percentage, boll weight and seed
cotton vyield/plant as well as ffed. as compared with the control in two
seasons.

CONCLUSION

It could be concluded that seed cotton yield of the extra long staple ,
Giza 88 cotton cultivar grown in Bassyoun region could be increased by two
toliar sprays with a bioregulator SGA-1 at the level of 0.4%, at the beginning
of flowering and 15 days later where this treatment is the best treatment for
good growth and high productivity. Also, two foliar feedings with boron as
boric acid at a levei of 0.3% o potassium as potassium sulphate at a level of
2% K,0 could be used for high productivity
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