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Abstract

Two field experiments were carried out at Sakha Agricultural Re-
searech Station on the Egyptian cotton cultivar Giza 88 during 1998 and
1999 seasons to study the effect of sowing dates (25 March, 10 and 25
April) and N-levels (40, 60 and 80 kg/fed.) on growth, earliness and
yield of cotton. Split-plot design with four replications was used. Results
obtained revealed that early sowing (25 March) had significantly in-
creased number of internodes and sympodia on the main-stem, number
of open bolls per plant, boll weight, seed index, lint percentage, number
of days to the first flower appearance, days to crack the first boll and
earliness percentage and seed cotton yield, per plant and feddan, while
plant height, internode length, number of monopodial branches, number
of true leaves at 80 days age, first sympodium position and stand of
plant at harvest were decreased. On the other hand, increasing nitrogen
levels up to 80 kg/fed. had significantly increased plant, length and num-
ber of internodes on the main stem, number of monopodia and sympodia
per plant, number of true leaves at 80 days age, weight and number of
open bolls/plant, seed index and seed cotton yield per plant and feddan.
On the contrary, higher N. levels delayed the appearance of first flower,
cracking the first boll, produced the 1st sympodium on higher mode and
decreased earliness percentage. The interaction between sowing dates
and N. levels had no significant effect on all traits in this study except
the number of open bolls/plant in the first season. Best results were ob-
tained when cotton plants were sown early (25 March) and fertilized
with 80 kg N/fed. While in case of late sowing (25 April) the nitrogen
level reduced to 40 kg/feddan. In general, it could be concluded that
early sowing gave the proper yield per feddan than the late planting.

INTRODUCTION

It is well known that the reduction in cotton yield is mainly due to applying un-
proper cultural practices. The suitable sowing date and nitrogen fertilizer rate play a vi-
tal role in this field, while the first factor recognizes the requirement of necessary heat
‘units overall the cotton plant life, the second one provides the cotton plants with one
of the major feeding elements. In this respect, early sowing increased seed cotton yield
(El-Shahawy et al., 1994 and Makram et al. 1994) and earliness (Abd El-Malik 1998).
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On the other hand, delaying sowing increased plant height and internode length but de-
creased number of sympodia per plant (Shalaby 1972). Abd El-Malik (1998) found that
late sowing reduced number of sympodia, open bolls and boll weight, while early sowing
increased earliness %. Abd El-Aal (1997) revealed that early planting increased number
of open bolls, boll weight, earliness percentage, seed index and seed cotton yield. Ni-
trogen is considered the conventional nutritional element for monitoring cotion growth
and development (Makram 1977, Abd El-Malik and Abd El-Aal 1998). Makram et al.
(1982), found that increasing nitrogen rates increased number of open bolls. El-
Shinnawy et al. (1984), showed that plant height, number of fruiting branches, seed
cotton yield, boll weight and number of bolls per plant were increased by increasing ni-
trogen level. Abd El-Malik (1998) found that, final plant height, number and length of
main stem internodes, monopodia, number of open bolls, boll weight, lint percentage,
seed index and seed cotton yield were, increased by increasing N levels. He also added
that the interaction between sowing dates and nitrogen levels attained insignificant ef-
fect on all traits except for final height, main stem internodal length, days to first flow-
er, number of open bolls, lint %, seed index and seed cotton yield. Therefore, this in-
vestigation was carried out to study the effect of sowing date and N levels on growth,
yield and earliness of the new cotton variety Giza 88.

MATERIALS AND METHODS

Two field experiments were conducted at Sakha Agricultural Research Station,
Kafr El-Sheikh Governorate, during 1998 and 1999 seasons using the new Egyptian
cotton cultivar Giza 88 (G. barbadense L.). The experimental design was split-plot with
four replications. The main plots were allocated for the three sowing dates (25 March,
10 and 25 April), while the sub-plots were assigned for the three nitrogen levels (40,
60 and 80 kg/fed.) The subplot size was 18 m2 including 6 rows (5 m. long and 60 ¢cm
width). Cotton seeds were sown in hills spaced 25 cm apart leaving two vigorous seed-
lings per hiil at thinning time without replanting. Nitrogen fertilizer was added in bands
and divided in two equal portions, the first one was applied after thinning just before
the second irrigation and the second part before the third irrigation. Other practices
were done as recommended in cotton production that is invoived a basic dose of 150
kg calcium superphosphate (15.5 % P,Qs) at land preparation besides 50 kg potassium
sulphate (48% K,0O) per feddan before the fourth irrigation for all subpiots. The month-
ly air temperature (2C) and relative humidity % for Sakha weather station were through
the two growing seasons are given in Table {2). Soil samples were taken in the two
seasons before planting cotton to estimate the soil characters using the standard
methods as described by Chapman and Pereker (1981) The results are shown in Table
(1). Ten guarded plants were chosen at random form each sub-plot to determine the
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following characters:

A.

Plant growth: final plant height in cm., length and number of inernodes on the main
stem, number of monopodia sympodia per plant, number of true leaves at 80 days
age.

. Earliness measurements: Nodal position of the first sympodium, No. of days from

planting to the appearance of the first flower, No. of days to the first cracking boll,
number of flowers produced up to first cracking boil and earliness percentage.

. Yield and yield components: Number of open bolls per plant, boll weight in gm, seed

cotton yield per plant and seed index gm. Seed cotton yield was estimated from
picking all plants of the four inner rows of each subplot and transformed in Kentars
per feddan, the two outer rows of each subplot was picked separately to avoid any
border effect. Statistical anaysis was performed according to Snedecor and Cochran
(1981) and means were compared by L.S.D. at 5% level.

Table 1. Mechanical and chemical analysis of the experiment soil in 1998 and 1999 sea-

sons.

Characters 1998 1999
Soil structure Clay Clay
pH 8.69 8.35
Orgnaic matter % 1.69 1.75
TSS % 0.65 0.62
Bicarbonate % 1.85 1.81
Chloride % 7.95 7.81
Sulfuric % 5.66 6.21
Ca*™ % 1.32 1.46
Mg ** % 1.95 1.88
Na* % 4.61 4.59
Available N ppm 12.2 11.95
Available P ppm 9.20 9.50
Available K ppm 690.3 685.2
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Table 2. Monthly air temperature (°C) and relative humidity (%) during 1998 and 1999
seasons.

1998 season 1999 season
Month

Air temp. °C R.H % Air temp. °C R.H %

Max. | Min. }7.30{13.30] Max. | Min. |7.30}13.30
March| 19.3| 7.0 |68.2| 43.5| 20.5 | 10.3 |66.0f 43.0
April | 22.7 | 8.2 |67.1) 42.0| 25.5 | 9.3 |73.5| 46.0
May | 27.2 | 11.0 }70.1| 44.3 | 28.5 | 15.0 |68.0| 40.0
June | 30.5|17.2]70.2]1 42.3 | 31.0 | 18.0 |73.0| 42.0
July | 31.6 | 18.3|72.3| 48.0| 30.5 | 20.0 |80.0f 5§5.0
Aug. | 33.8 | 19.2170.2]1 51.3 | 31.0 | 22.4 |80.0| 54.0
Sep. | 32.7 | 18.5{81.1| 48.2 | 32.0 | 19.0 |81.0} 44.0
Oct. | 30.8 | 16.7 |72.3] 49.1| 32.5 | 18.0 |80.5| 44.0

RESULTS AND DISCUSSION
Plant growth character:

The results in Table 3. cleared that late sowing date had significantly increased
plant height, internode length on the main stem, number of monopodia and number of
true leaves at 80 days age, while number of internodes on the main stem and number
of sympodia per plant were decreased. The reverse was true for early sowing. These re-
sults may be due to that sowing cotton early 25 March fit cotton plants to full seasons
in order to obtain complete heat unit requirements for good growth (Young et al.,
1980) which reflected in developing sympodia and lower position of first fruiting
branch (Table 2). Similar results were obtained by Hussein et al., 1983 for number of
true leaves, Makram et al., 1994 for plant height, and Abd EI-All 1997 for length and
number of internodes on the main stem and number of monopodia and sympodia per
plant.

Regarding N. levels the data illustrated in Table 3 showed that increasing the
rates from 40 to 80 kg N/fed. increased gradually and significantly plant height, length
and number of internodes on the main stem, number of monopodia and sympodia, and
number of true leaves at 80 days age. These results may be due to the lack of nitrogen
in the experimental soil in the two seasons in addition to the importance of nitrogen for
many basic physiological processes in cotton plants such as photosynthetic rate and
accumulation of carbohydrates. Similar results were obtained by Makram 1977 for plant
height, Abd EI-Malik 1998 for number of true leaves at 80 days age, length and number
of internodes on the main stem and number of monopodia per plant and Makram et al.,
1994 for number of sympodia per plant. The interaction between sowing dates and ni-
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trogen levels had no significant effects on any trait under study.
B. Earliness

Data given in Table 4 showed the effect of sowing dates, N levels and its interac-
tion on some earliness measurements. The sowing dates had a significant effect on all
earliness measurements studied, i.e., the position of the first sympodium, number of
days to the first flower appearance, days to the first cracking boli, number of fiowers
up to first open boll per plant and percent of first pick to total yield. These resuits may
be due to relatively high temperature of air and soil in case of late sowing which pushed
the cotton plants to form excessive vegetative growth with few fruiting branches
through short plant life, while in case of early sowing the heat units accumulation was
slowly, that helped cotton plants to form more fruiting branches and more bolls per
plant. At harvest (first pick) most bolls in case of early sowing reached maturity age, in
the same time few bolls reached maturity in case of late planting which was reflected
on earliness %. These results are in agreement with those obtained by Makram et al.,
1994. With regard to N levels, the results in Table 4. indicated that ail earliness meas-
urements were significantly affected by N rates. In general, increasing nitrogen applica-
tion from 40 up to 80 kg N/fed. Raised nodal position of first sympodium, delayed the
first flower appearance and first cracking boll, while number of flowers up to first open
boll and earliness percentage were decreased as N level increased. These results could
be explained on the basis that excess application of nitrogen fertilizer caused excessive
vegetative growth which in turn increased the shedding of fruiting bodies on lower
fruiting branches as a result of the shading of excessive vegetative growth and conse-
quently resulted in delaying maturity. Similar finding were obtained by Kater et af.,
1991 and Abd El-Aal 1997.

C. Yield and its components:

Results presented in Table 5 cleared the effect of sowing dates, nitrogen levels
and its interaction on yield and its components. The sowing dates had significant effect
on seed cotton yield and its components. Cotton plants sown in early date (25 March)
produced higher number of open bolls, boll weight, seed cotton yield per plant and fed-
dan and seed index. In case of early sowing the increase of seed cotton yield per plant
was compensated the decrease of stand of plants at harvest, while the reverse was
true in case of late planting. These results could be explained on the basis that early
sowing allows longer growing season and gave enough time to develop a heavy boli
load with large seeds (Young et al., 1980). Similar resuits were obtained by Makram et
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al. (1994) and Abd El-Malik (1998). Regarding the effect of nitrogen fertilization, the
results showed that raising N levels had significantly increased weight and number of
open boll/plant, seed index and seed cotton yield per plant and feddan. These results
might be explained on the base that increasing nitrogen levels up to 80 kg/fed. gave
cotton plants its requirements from nitrogen which provide the small formed bolls with
its, resulting in more setting of bolls and decrease the shedding of fruiting organs per
plant which reflected on seed cotton yield per plant and feddan. These resuits are in
agreements with those obtained by El-Shahawy et al. (1994) and Abd El-Aal and Abd
El-Malik (1998). The interaction between sowing date and N levels had insignificant ef-
fect on all traits studied in this investigation except number of open bolls per plant in
1998 season. Generally it is recommended to grow cotton early (25 March) and adding
80 kg nitrogen per feddan and adding 40 kg nitrogen in case of late sowing (25 April)
for Giza 88 cotton cultivar under the condition of this study.
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