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Abstract
Two field experiments were carried out in Shandaweel Agric. Res. Sta.,

Agric. Res. Centre, Sohage Governorate, Egypt during 2014 and 2015 seasons to

study the effect of planting dates, i.e. 20" March and 20™ April, fertilization rates

of nitrogen and potassium with application of micronutrients as foliar spray and
splitting fertilizerson shedding, yield and its attributes of Giza 90 cotton cultivar.

In each season, separate trial was conducted for each planting date and the com-

binations between fertilization rates and splitting fertilizers rates (12 treatments)

were arranged in a split plot design with 4 replicates. The combined analysis was
carried out for the collected data from the two planting dates in each year using

MSTAT software.

The results obtained could be summarized as follows:

1. Shedding % in squares and bolls increased with delaying planting date.
Higher rate of fertilization led to increase the shedding of floral buds but
decreased the shedding of bolls. Fertilizers splitting led to a significant in-
crease in squares shedding % while, decreased boll shedding %.

2. Maximum number of squares/plant, number of flowers/plant, number of
bolls/plant, boll weight and seed cotton yield/fed, were reacted significantly
to planting date in the two growing seasons in favor of early planting.

3. Among fertilization rates, maximum number of squares/plant, number of
flowers/plant, number of bolls/plant, boll weight and seed cotton yield /fed
were recorded with using of high fertilizer rates, i.e. 70 kg N + 36 kgK,O.
Micronutrients spray failed to appear any effect on most of studied traits.

4. Maximum number of squares/plant, number of flowers/plant, number of
bolls/plant, boll weight and seed cotton yield/fed were obtained with split-
ting of fertilization rates to 4 equal partitions, compared with splitting of
fertilization rates to 3 or 2 equal partitions.

5. Generally, the obtained results revealed that the cotton should be sown early.
High rates of fertilizer, i.e. 70 kg N + 36 kg K,O with splitting it to four
equal doses is a must for obtaining high productivity of cotton (Giza 90 va-
riety) under the conditions of Shandaweel district.

Keywords: Cotton, Sowing Date, Shedding, Fertilization, Fertilizers Splitting,

Micronutrientand Yield.

Introduction

Shedding in cotton either in
squares or bolls is very important in
determining yield of seed cotton per
unit area. Maintaining one square on
the plant represents one kantar of cot-

ton. Abscission of squares and young
bolls is a natural occurrence in cotton
that is affected by adverse environ-
mental conditions including extreme
temperatures and the imbalance of
nutrients. Some researchers regard to
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shedding as a disorder that, if cor-
rected, would greatly increase yield.
Therefore studying some cultural
practice which may affect on shed-
ding is very essential such as planting
dates, fertilization and fertilizers
splitting. In this respect Miley et al.
(1969) reported that nutrients defi-
ciency during the stages of flowering
and fruiting may reduce cotton boll
retention, which results in decreased
yields. Varma (1982) indicated that
Nitrogen is an important nutrient that
prevents abscission of squares and
bolls. Turnip seed et al. (1995).
Found that early sowing produced
significantly more squares than late
sown ones. Perumal (1999) reveald
that increasing nitrogen level signifi-
cantly increased squares formation.
Ali and El-sayed (2001) observed that
delaying cotton planting date reflect-
ed inversely on most of flowering and
boll opening as well as boll shedding.
Anjum et al. (2007) revealed that in-
creased nitrogen to cotton may result
in more accumulation of photosyn-
thetic assimilates that resulted in
higher fruit weight. Arshad er al
(2007) showed that, early sowing
produced 10% more flowers, 23%
more open bolls and 18% more seed
cotton yield. Loka and Oosterhuis
(2010) showed that high temperatures
are considered to be one of the main
environmental factors contributing in
lowered yields for cotton and this has
been attributed to a negative effect on
respiration and carbohydrate accumu-
lation. Said (2011) studied splitting
applied of NPK fertilizers, he found
that number of flowers, number of
open bolls, boll weight and seed cot-
ton yield per fed, tended to be in-
creased as number of partitioning fer-
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tilizers was increased. These results
may be due to the low leaching of
such fertilizers. Moreover, splitting
may help cotton plants to face its re-
quirement through the different stag-
es of growth. Rosolem et al. (2013)
found that higher temperatures in-
creased the fruit abscission. Abd El-
Aal (2014) showed that increasing
mineral N level reduced boll shed-
ding percentage. Echer et al. (2014)
indicated that increasing night tem-
perature during the floral bud and
flowering stages increased the flower
production rates per plant However,
this increase did not result in a greater
number of reproductive structures be-
cause the rate of abortion also in-
creased. Shoaib ef al. (2015) found
that late planting led to decrease seed
cotton yield and its components, i.e.
number of bolls/ plant and boll
weight. Loka and Oosterhuis (2016)
indicated that high night temperature
had an immediate effect on leaf respi-
ration rates and membrane damage by
significantly increasing them and a
similar pattern was observed on leaf
photosynthesis and ATP levels that
were markedly decreased, and it was
concluded that high night tempera-
tures had a negative effect on cotton
flower bud production due to disrup-
tions on flower bud carbohydrate me-
tabolism.

The objective of this investiga-
tion was to determine the influence of
some cultural practices on shedding
and yield of Egyptian cotton Giza- 90
cultivar in Upper Egypt (Shandaweel
Agric. Res. Sta., Sohage Governo-
rate).

Material and Methods

Two field experiments were car-

ried out at Shandaweel Agric. Res.



Sta., Agric. Res. Centre, Sohage Go-
vernorate, Egypt, during the two
growing seasons of 2013 and 2014 to
study effect of some cultural practices
on shedding and yield of Egyptian
cotton cultivar Giza 90 (Gossypium-
barbadense L.). Separate experiments
were devoted for each planting date;
the variables in each experiment were
distributed as split plot design with
four replications. Where the fertiliza-
tion rates were allotted in the main
plots and fertilizers splitting were ar-
ranged in the sub- plots. The treat-
ments were as follows:

A- Sowing date (time):

1) Normal sowing date on 20"
March.

2) Late sowing date on 20" April.
B- N&K fertilizer level swith appli-
cation of micronutrients foliar:

1)50 +24 kg N&K /fed.

2)50 + 24 kg N&K /fed. + Spray
micronutrients (200 g/fed.).

3)70 + 36 kg N&K /fed.

4)70 + 36 kg N&K /fed. + Spray
micronutrients (200 g/fed.).

Here, it should be noted that ni-
trogen fertilization in the form of
ammonium nitrate (33% N) was ap-
plied, potassium fertilizer was applied
as potassium sulphate (48% K,0O) and
micronutrients (Fe, Zn, Mn and B)
were in forms EDTA (Chelating) and
applications were two sprays in the
bloom stage as follows; First spray
was at the beginning of flowering,
second spray was after the first spray
by two weeks.

C- The splitting of N&K treat-
ments:

1). Two equal parts before the
second and third irrigation (Sp2).

2). Three equal parts before the
second, the third and the fourth irriga-
tion (Sp3).

3). Four equal parts before the
second, third, fourth and fifth irriga-
tions (Sp4).

The mechanical and chemical
analyses of the soil at the experimen-
tal site in Shandaweel agricultural re-
search station are shown in Table (1),
Chapman and Pratt (1978).

Table 1. Mechanical and chemical analysis of soil samples for the experimental site

in 2014 and 2015 seasons.

Mechanical analysis

Season Clay (%) Silt (%) Sand (%) Organic matter (%) Texture class
2014 30.60 50.40 19.00 1.86 .
Silt clay loam
2015 32.25 49.29 18.46 1.79
Chemical analysis
EC Ca CO; Available element (ppm)
Season ph o
(mm/cm) (%) |N(%)| P K Fe B Zn | Mn
2014 7.56 1.02 2.75 0.58 | 6.21 | 287 | 9.21 | 0.63 | 1.67 | 4.82
2015 7.63 0.96 2.42 049 | 6.85 | 266 | 850 | 0.71 | 1.55 | 5.31

Phosphorus in the form of ordi-
nary calcium supe-phosphate (15.5%
P205) was applied through land prep-
aration at the rate of 22.5 kg P,0s/fed.
The size of each plot was 10.5 m’
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(including five ridges each of 0.70 m
width x 3 m long) and the distance
between hills was 25 cm. Here, it
should be noted that the preceding
crop was tomato (Solanumlycopersi-
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cum) in 2014 season and pepper
(Capsicum annuum) in 2015 season.

In both seasons, the two outer
ridges were let as a border. Random
samples of six plants were chosen
from the three inner ridges of each
sub-plot, in order to study the follow-
ing traits; Total number of
squares/plant, total number of flow-
ers/plant, shedding percentage of
squares, shedding percentage of bolls,
number of open bolls/plant, boll
weight (g) and the yield of seed cot-
ton in kentar/fed, (One Kentar =
157.5kg.).

The combined analysis for data
from the two planting dates was car-
ried out in eachyear for all previously
mentioned characters according to
Gomez and Gomez (1984). Signifi-
cant means of any trait studied were
compared using, Least significant dif-
ference (L.S.D) at 5% probability
level according to Waller and Duncan
(1969).

Results
Planting dates effect:

Data recorded in Tables (2&7)
revealed a significant differences be-
tween 20" March and 20" April
planting dates for all studied trait in
2014 and 2015 seasons. The favora-
ble date produced greater mean val-
ues than the latter in each of number
of squares, number of flowers, num-
ber of opening bolls, boll weight and
seed cotton yield/fed in both seasons.
Reversible trend was shown as for
shedding % either in squares or bolls.
Which showed a marked increase in
favor of April planting date in 2014
and 2015 season.

Fertilizer rates effect:

Tables (2&7) exhibitedsignifi-

cant differences among fertilization
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rates as for all studied traits in 2014
and 2015 season. High fertilization
rate, i.e. 70kg/N + 36kg/ K,O and
70kg/N + 36kg/ K,O + micronutrients
sprayed, produced the maximum val-
ues for all the studied traits (number
of squares, number of flowers, shed-
ding of squares, number of opening
bolls, boll weight and seed cotton
yield/fed), except, shedding bolls %
which decreased when fertilization
quantities were increased in both
growing season.

Fertilizers Splitting effect:

Split of fertilizers had a signifi-
cant effect on all the studied traits in
both seasons. The data in Tables
(2&7) proved that all the studied cha-
racters tended to be increased as
number of partitioning fertilizers was
increased during the both seasons of
study. The maximum values of
squares number, flowers number,
squares shedding, opening bolls
number, boll weight and seed cotton
yield/fed, were observed in splitting
of fertilizers into 4 equal partitions.
Reversible trend was shown as for
bolls shedding where it tended to be
decreased as number of splitting ferti-
lizers was increased, but it was a
slight decrease.

Interaction effect:

The first order interaction, i.e.
planting date x fertilizers rates was
significant for the most of studied
traits, i.e. number of squares, number
of flowers, number of open bolls, boll
weight and seed cotton yield/fedin
favor of early planting on March for
the two seasons, Tables (3&8).
While, the interaction showed that the
higher fertilizer during late planting
caused a great shedding in squares
and bolls compared with the same



treatments in early planting in both
season (Table 3). The first order inte-
raction, i.e. planting date x splitting
fertilizers was significant for all the
traits except, bolls shedding and boll
weight which were not significant in
the two seasons Tables (4&9). The
interaction indicated that late sown
plants have a lower response to split-
ting than early sown ones. The inte-
raction showed too that splitting ferti-

lizers during late planting caused a
great loss in squares than splitting the
same rates of fertilizers in early plant-
ing. Here too, all studied traits did not
significantly affected by either fertili-
zation ratesx fertilizers splitting or
planting dates x fertilization rates x
fertilizers splitting interactions in
both seasons, except number of
squares per plant in 2015 and 2014
seasons, respectively.

Table 2. Cotton shedding attributes as affected by sowing dates, fertilization and
fertilizers splitting during 2014 and 2015 seasons.

No. of flow- Square shedding | Boll sheddin
Treatment No. of squares/plant ers/plant q (%) g (%) g
2014 2015 2014 2015 2014 2015 | 2014 | 2015
planting ates First date 154.64 | 150.37 45.08 39.73 70.68 73.1 | 41.58| 4591
Second date | 143.29 | 131.59 28.55 24.93 79.65 | 80.87 | 49.27 | 49.17

F_test sk sk sk sk sk sk sk sk
A 128.5 119.97 33.60 29.75 | 73.92 | 75.36 | 47.17 | 52.35
Fertilization B 130.41 122.33 33.85 30.41 74.12 | 75.34 | 46.99 | 52.08
C 166.83 | 159.66 39.56 3435 | 76.28 | 78.61 | 43.69 | 44.00
D 170.12 | 161.95 40.24 3480 | 76.35 | 78.73 | 43.86 | 41.71
LSD at 0.05 3.70 3.90 0.68 0.65 0.65 0.65 0.74 | 1.74
Fertilizers 2 doses 134.65 | 128.68 35.20 30.42 | 73.79 | 76.27 | 45.90 | 48.70
Splitting 3 doses 148.43 | 142.76 37.06 32.67 | 75.03 | 77.10 | 45.70 | 47.55
4 doses 163.81 151.5 38.17 33.88 | 76.68 | 77.66 | 44.67 | 46.36
LSD at 0.05 2.64 2.88 0.56 0.62 0.51 0.57 | 0.83 | 1.83

Where:

A) 50 + 24 kg N&K/fed.

B) 50 + 24 kg N&K/fed. + Spray micronutrients (200 g/fed.).

C) 70 + 36kg N&K /fed.

D) 70 + 36kg N&K /fed. + Spray micronutrients (200 g/fed.).

Table 3. Cotton shedding attributes as affected by interaction between sowing
dates and fertilization rates during 2014 and 2015 seasons.

Treatment No. of squares/plant | No. of flowers/plant Squareos: edding | Boll st'zddmg
P‘(;‘:tt;;‘g Fertilization | 2014 2015 2014 2015 | 2014 | 2015 | 2014 | 2015
A 13558 | 1255 | 41.08 | 36.75 | 69.62 | 70.64 | 43.45 | 51.00

Ficst date B 14033 [ 130.58 | 41.83 | 37.48 | 70.12 | 71.08 | 43.90 | 51.89
C 16933 | 1705 | 4829 | 41.45 | 71.41 |75.57 | 39.20 | 41.47

D 17333 [ 17491 49.11 | 4323 | 71.58 | 75.24 | 39.76 | 39.26

A 121.41 [ 11445 26.12 | 22.75 | 78.23 | 80.09 | 50.88 | 53.71

Second date B 120.50 |114.08| 25.86 | 23.33 | 78.12 | 79.51 | 50.07 | 52.27
C 16433 | 148.83| 30.83 | 27.25 | 81.15 | 81.65 | 48.18 | 46.52

D 166.91 |149.00 | 3137 | 2637 | 81.12 | 8222 ] 47.95 | 44.17

LSD at 0.05 5.23 5.52 0.97 092 | 093 | 093 | 1.05 | 2.47

45




Elhamamsey et al., 2016

Table 4. Cotton shedding attributes as affected by interaction between sowing
dates and fertilizers splitting during 2014 and 2015 seasons.

Treatment No. of squares/plant | No. of flowers/plant Squareos; edding | Boll stzddmg

Planting dates | Fertilizers Splitting | 2014 2015 2014 2015 2014 2015 2014 | 2015
2 doses 142.06 135.06 43.05 37.30 69.60 | 72.04 | 41.81 | 48.04
First date 3 doses 155.12 152.12 45.31 40.22 70.65 | 73.20 | 41.80 | 45.92
4 doses 166.75 163.93 46.87 41.67 71.79 | 7424 | 41.14 | 43.76

2 doses 127.25 122.31 27.36 23.56 78.00 | 80.50 | 50.00 | 49.35
Second date 3 doses 141.75 133.40 28.81 25.12 79.42 | 81.01 | 49.61 | 49.18
4 doses 160.87 139.06 29.48 26.10 81.60 | 81.09 | 48.21 | 49.00

LSD at 0.05 3.74 4.08 0.79 0.87 0.72 0.81 N.S N.S

- Cotton yield and yield components as affected by sowing dates, fertiliza-
tionratesand fertilizers splitting during 2014 and 2015 seasons.

No. of bolls/plant Boll weight (g) Seed cotton yield /fed.
Treatment 2014 2015 | 2014 | 2015 2014 2015
lanfine dat Firstdate | 2640 | 21.71 2.01 231 11.04 10.07
pranting Cates — I'Second date | 14.54 | 12.74 | 1.94 2.03 7.16 6.79

F_ test *kk *kk *kk *kk *kk *kk

A 18.07 | 14.28 1.86 2.10 8.26 7.87
Fertilization B 18.18 | 14.60 1.93 2.11 8.64 8.02
C 2267 | 1944 | 2.04 221 9.53 8.83
D 2296 | 2058 | 2.07 2.26 9.97 9.01
LSD at 0.05 0.40 0.71 0.02 0.06 0.36 0.27
Fertilizers Split. | 2995 1943 | 1574 | 1.95 2.11 8.85 8.23
ting 3 doses 2049 | 17.40 1.99 2.18 9.10 8.45
4 doses 2148 | 18.53 1.99 222 9.35 8.61
LSD at 0.05 0.38 0.77 0.03 0.04 0.33 0.17

Table 8. Cotton yield and yield components as affected by interaction between sow-
ing dates and fertilization rates during 2014 and 2015 seasons.

Treatment No. of bolls/plant Boll weight (g) Seed cotton yield /fed.
Planting dates Fertilization 2014 2015 2014 2015 2014 2015
A 23.22 18.00 1.87 2.27 9.88 9.30
First date B 23.45 18.08 1.96 2.30 10.48 9.54
C 29.35 24.29 2.07 2.34 11.53 10.50
D 29.58 26.43 2.14 2.33 12.28 10.96
A 12.91 10.54 1.86 1.93 6.63 6.44
Second date B 12.92 11.12 1.89 1.92 6.80 6.49
C 15.98 14.50 2.00 2.08 7.52 7.15
D 16.33 14.73 2.01 2.19 7.67 7.06
LSD at 0.05 0.57 1.01 0.03 0.09 0.51 0.39

Table 9. Cotton yield and yield components as affected by interaction between sow-
ing dates and fertilizers splitting during 2014 and 2015 seasons.

Treatment No. of bolls/plant | Boll weight (g) | Seed cotton yield /fed.
Planting dates Fertilizers Splitting 2014 2015 2014 2015 2014 2015
2 doses 25.10 19.48 1.98 2.26 10.57 9.73
First date 3 doses 26.43 21.97 2.03 2.32 11.05 10.12
4 doses 27.67 23.67 2.02 2.36 11.51 10.37
2 doses 13.76 12.00 1.92 1.96 7.14 6.73
Second date 3 doses 14.55 12.84 1.95 2.04 7.14 6.77
4 doses 15.29 13.40 1.95 2.08 7.20 6.86
LSD at 0.05 0.54 1.10 N.S N.S 0.47 0.25
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Discussion

Data recorded in Table (2) in-
dicated significant differences be-
tween 20" March and 20th April
planting dates. The former produced
greater mean values than the latter in
each of squares and flowers. Reversi-
ble trend was shown in shedding %,
either in shed of squares or bolls, as
they showed marked increase in favor
of April planting date. Regarding the
seed cotton yield and yield compo-
nents, i.e. number of bolls/plant and
boll weight. Here too data recorded in
Table (7) revealed that significant dif-
ferences between 20™ March and
20"April planting dates. The former
produced greater mean values than
the latter in each of previously men-
tioned characters. The results clearly
indicated that the growth and devel-
opment of cotton plants were favored
by early planting on March. The
present results are in harmony with
those obtained by Bibiet al.(2008);
Arevalo et al.(2008); Loka and Oos-
terhuis.(2010) and Rosolem et
al.(2013) who, showed that delaying
planting date makes plants emergence
at a disadvantage for photosynthesis,
where high temperature above the op-
timum will increase the oxidation
and consequently decrease the accu-
mulation of the total soluble carbohy-
drates in plants, which, would lead to
increases abscission and leading to
significant lower in yield. In this re-
port, boll retention decreases signifi-
cantly under late sowing where high
temperatures Ali and El-sayed (2001)
and Rosolem ef al.(2013), as well as
boll number and boll size, the basic
yield components, are negatively im-
pacted by high temperature Zhao et
al.(2005); Ali and El-sayed. (2001)
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and Ali ef al. (2015).Since the num-
ber of bolls and boll weight were de-
creased as well as increasing the
shedding % in the late planting Deho
et al.(2014); Ali et al.(2010) and Ar-
shadet al. (2007). It could be ex-
pected that seed cotton yield will de-
crease Shoaib et al. (2015); Huang
(2015) and Ali et al.(2015).

Tables (2 &7) indicated signifi-
cant differences among the quantities
of fertilizers. The highest rate of ferti-
lizers led to high increase in studied
characters, i.e. number of squares,
number of flowers, number of
bolls/plant, boll weight and finally
the seed cotton yield/fed. Micronu-
trients spray didn’t show any reaction
at most of studied characters and its
effects ranged from non-existent to a
slight effects on some characters.
This is could be expected since the
soil analysis Table (1) showed that
the experimental soil was rich in
these nutrients. In general these re-
sults might be explained on the base,
that increasing N levels up to 70 kg/
fed addition to 36 kg /fed of K,Ogave
cotton plants its requirements from
nutrients which provides squares,
flowers and the small formed bolls
Munir et al.(2015); Sagar et al.(2014)
and Abd FEl-Aal.(2014). Resulting in
more setting of bolls and decreasing
the shedding of bolls/plant Abd El-
Aal.(2014) and Bismillah and Shabbir
(2006),which reflected on seed cotton
yield/fed Sagar el al.(2014); Abd El-
Aal.(2014) and Munir et al. (2015). It
should be noted that, with high ferti-
lization, boll shedding was decreased,
while a reversible trend was shown in
the squares shedding. This may be
due to competition on nutrients,
where heavy boll load may cause in-
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creased abscission, as well as bolls
are stronger sinks than squares and
young bolls, therefore are better able
to compete for available nutrients
Matthews (1979).

The results in Tables (2&7)
showed that the fertilizer splitting had
a significant effect on all traits, i.e.
number of  squares, flowers,
bolls/plant, boll weight and seed cot-
ton yield / fed. All values of men-
tioned characters tended to be in-
creased, as number of partitioning
fertilizers was increased. This return
to, splitting fertilizers may decrease
the leaching and to face the require-
ments of cotton plant during the dif-
ferent stages of growth Said (2011)
and improved nutrients use efficien-
cies Raju et al. (2008). Therefore,
maximum of yield at harvest Alagu-
durai et al.(2006) and Gawade et
al.(2014), where any deficiency of
nutrients during the stages of flower-
ing and fruiting may reduce cotton
boll retention, which results in de-
creased yield Miley ef al.(1969).

Conclusion: Farly planting
(March) and splitting the higher ferti-
lization rates into four equal doses
can help cotton plants to escape from
high shedding and obtained high
yield.
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