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Abstract

This investigation was carried out at Mallawi Agricultural Research
Station, Minia Governorate, during 1994 and 1995 seasons to study the
effect of timing and rates of nitrogen application under different sowing
dates on the yield and its components of Giza 83 cotton cultivar. Data
obtained revealed that early sowing at mid March significantly increased
seed cotton yield either per plant or per feddan, lint percentage and
seed index, while final plant height and plant stand at harvest were sig-
nificantly increased in favour of late sowing date at last week of April.
Nitrogen application at equal doses before the second and third irriga-
tion significantly increased number of sympodia per plant, open bolls,
seed cotton yield per plant and per feddan, while final plant height, boll
weight, lint percentage and seed index were slightly affected by applica-
tion timing. Increasing nitrogen level from 50 to 100 kg N/fed signifi-
cantly increased final plant height and yield components per plant, while
boll weight, lint percentage and seed index were slighty affected. Seed
cotton yield/fed was insignificantly increased by increasing nitrogen-lev-
els from 75 to 100 kg N/fed.

The interaction of sowing dates and nitrogen levels or the inter-
action of application timing and nitrogen levels had significant effect on
yield components per plant and yield per feddan, while sowing dates and
nitrogen application timing interaction did not reach the level of signifi-
cance.

For early sown plants, at mid March, 75 kg N/fed applied at equal
doses before the second and third irrigations produced the higher yield
of cotton. For late sown plants at last week of April, 45 kg N/fed applied
early in three doses before the first, second and third irrigations pro-
duced the highest yield of seed cotton per feddan.

INTRODUCTION

The yield of seed cotton per unit area is governed by many factors. Planting
date is cosidered to be one of the most important of these factors. The positive ef-
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fects of early sowing on cotton plants growth, yield and its components were re-
ported by many investigators, among them, Shalaby et al. (1989), Makram et al.
(1994) and Ibrahim (1995). Level and time of nitrogen application play an important
role on growth and yield of seed cotton. Burhan and Taha (1974) found that applica-
tion of nitrogen at time of thinning resulted in higher yield than when applied at sow-
ing. Eid (1976) and EI-Okkia et al. (1980) came to the same conclusion. Hammoud
(1984) found that seed cotton yield and boll weight were not affected by time of ap-
plication. Ghaly and El-Bana (1988) showed that, for Giza 81 cotton cultivar, num-
ber of open bolls/plant and seed cotton yield/fed were insignificantly affected by
time of N application in four growing seasons. Abou-Zeid et al. (1989) observed that
applying nitrogen fertilizer in two equal doses before the 2nd irrigation (at thinning
time, 30 days from sowing) and 3rd irrigations could be considered the optimal for
late sown cotton at the end of April for Giza 80. Gindy et al. (1991) found that seed
cotton yield was increased by increasing N rate up to 60 kg N/fed in two equal doses
before the first and second irrigations compared with zero or 30 kg N applied as one
dose before the first irrigation or in three equal doses before the first, second and
third irrigations.

Regarding nitrogen fertilizer levels, Ghaiy and El-Bana (1988) found that ni-
trogen levels had no significant effect on plant height and number of plants/fed at
harvest, while number of fruiting branches, green bolls/plant and boil weight were
increased by increasing nitrogen level from 60 to 90 kg N/fed. Baslious and Abdel-
Malak (1992) reported that nitrogen level of 90 90 kg N/fed significantly increased
seed cotton yield/fed and its components, while number of plants/fed at harvest
was not significantly affected. Makram et al. (1994) reported that nitrogen doses
had little effects on plant growth, number of open bolls, boll weight, seed cotton
yield/plant, lint percentage and seed index, while yield earliness was increased in
favour of lower nitrogen doses.

The aim of this investigation was to study the effect of nitrogen application
timing and nitrogen levels, under different sowing dates, on yield and its coponents
of Giza 83 cotton cultivar.

MATERIALS AND METHODS

This study was carried out at Mallawi Agric. Res. Station during 1994 and
1995 seasons. Cotton cultivar Giza 83 was used. The experimental design was a
split-split plots including three sowing dates as main plots, three times of nitrogen
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application as sub-plots and three nitrogen levels as sub-sub plots, in four replica-
tions.

Sowing dates treatments as main plots were:
1. First sowing date on 18 th and 15th of March in 1994 and 1995 seasons respec-
tively (Pq).
2. Second sowing date on 8th and 6th of April in 1994 and 1995 seasons respective-
ly (P2)-
3. Third sowing date on 28th and 27th of April in 1994 and 1995 seasons respec-
tively (P3).

Time of nitrogen application treatments as the sub-plots was:

1. Applying 1/3 nitrogen dose at sowing time, 1/3 at first irrigation and 1/3 at
second irrigation (Tq).

2. Applying 1/3 nitrogen dose at first irrigation, 1/3 at second irrigation and 1/3
at third irrigation (T2).

3. Applying one half of nitrogen dose before second irrigation (thinning time) and the
rest before third irrigation (T3).

Nitrogen level treatments as sub-sub plots were:
50 kg N/fed (L1), 75 kg N/fed (Lp), and 100 kg N/fed (L3).

The sub-sub plot size was 19.5 m2 including 6 ridges, 65 cm apart and 5 m
long. For all experimental plots, the two outer ridges were used as border. Phos-
phorus fertilizer was added at the rate of 22.5 kg PpOs5/fed as calcium superphos-
phate (15.5% P»0sg) during soil preparation and 24 kg Kp0/fed in the form of potas-
sium sulphate (48% K20), in single dose before the second irrigation as a side dress
(without blending with nitrogen). Nitrogen fertilizer in the form of ammonium nitrate
(33.5% N) was used. Cotton plants were thinned after 36 days from sowing date,
leaving 2 plants/hill. The other cultural practices were carried out at proper time
and as recommended in cotton production. Some characters of cotton plant growth,
yield components per plant, lint percentage and seed index were estimated from ten
representative plants in each sub-sub plot, while seed cotton yield/fed and plant
stand at harvest were estimated from four ridges from each sub-sub plot.

The meteorological data for the two growing seasons of 1994 and 1995 are
presented in Table 1, while the chemical and physical analysis of the experiment soil
in 1994 and 1995 seasons are presented in Table 2 .

Statistical analysis was performed according to Snedecor and Cochran
(1967). For comparison between means, L.S.D. at 5% level was used.
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Table 1. Monthly averages of relative humidity and air temperature in 1994 and
1995 seasons.

Sl Relative Temperature, CO
humidity 1994 1995

1994 1995 Min. Max. Mean Min. Max.  Mean
March 63.3 726 8.28 23.83 16.06 9.46 25.46 17.46
April 46.8 56.6 13.04 31.64 22.34 10.54 29.72 20.13
May 44.9 493 15.87 3492 25.40 15.78 33.75 24.77
June 52.0 48.2 18.65 34.44 26.55 20.38 38.73 29.56
July 562, 59.5 19.75 35.44 27.60 20.90 35.90 28.60
August 64.1 67.0 18.76 34.81 26.79 2020 3520 2470
September 65.8 65.0 18.82 35.18 27.00 18.40 36.00 27.20
October 61.9 68.5 17.52 33.70 25.61 8.00 24.30 16.15
November 71.4 73.3 9.81 34.46 22.14 9.68 23.39 16.54

Source: Mallawi Meteorological Station.

Table 2. Chemical and physical analysis of the soil in 1994 and 1995 season.

Chemical analysis 1994 1995
Available N (ppm) 30.0 28.0
Available P (ppm) 9.0 11.0
Available K (ppm) 300 290

PH (1:2.5) 7.8 8.1
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RESULTS AND DISCUSSION

Results recorded in Table 3 show the effect of sowing date, time of nitrogen
application and its level on cotton plant growth, yield and its components, lint per-
centage and seed index in 1994 and 1995 seasons.

A. Effect of sowing date :

Sowing date significantly affected all the studied traits in 1994 and 1995 sea-
sons (Table 3). Plant height significantly increased in favour of late sowing. These
results might be due to the increase of air and soil temperature at late sowing (Table
1). Similar results were obtained by Makram et al. (1994).

Number of fruiting branches/plant, open bolls/plant and boll weight were sig-
nificantly increased in favour of early sowing in both seasons (Table 3). Therefore,
the yield per plant and yield per feddan were increased in favour of early sowing,i.e.
mid March. Seed cotton yield/fed. decreased by 7% and 29% in 1994 season, and
25% and 48% in 1995 season as sowing date was delayed to first and the last week
of April, respectively as compared with early sowing at mid March. Increases in
yield components and yield/fed in favour of early sowing might be due to relatively
long season for early sowing besides, the relatively lower temperature prevailing
during seedling and vegetative stages in early sowing (Table 1) which econuraged
the cotton plants for more formation of fruiting branches/plant, capable of more
load of bolls/plant and heavier boll weight. Similar results were obtained by Shalaby
et al. (1989), Abdel-Malak and El-Razaz (1991), Makram et al. (1994), and Ibrahim
(1995).

Plant stand at harvest was significantly increased in favour of late sowing in
the two growing seasons. These results might be due to the relatively higher tem-
perature during germination and seedling stages at late sowing (Table 1). These re-
sults are in line with those obtained by Abu-Zeid et al. (1989), Shalaby et al.
(1989), Abdel-Malak and El-Razaz (1991) and lbrahim (1995).

Lint percentage and seed index were significantly increased in favour of early
sowing. This might be due to the long period of boll maturation in case of early sow-
ing. Similar results were obtained by Abdel-Malak and El-Razaz (1991) and Makram
et al. (1994).

B. Effect of time of nitrogen application :

Time of nitrogen application significantly affected all characters under study
except final plant height and plant stand/fed. recorded at harvest during 1994 and
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1995 seasons (Table 3).

From Table 3 it is obvious that plant height at harvest was insignificantly af-
fected by time of nitrogen application in 1994 and 1995 seasons. However, the tall-
est plants at harvest were obtained by the application of nitrogen fertilizer at two
equal doses, i.e. before the second irrigation (thinning time) and before third irriga-
tion. Ghaly and El-Bana (1988) and El-Gahel et al. (1989) obtained similar results.

Number of fruiting branches/plant, open bolls/plant and seed cotton yield per
plant and per feddan were significantly affected by time of nitrogen application,
while boll weight, lint percentage and seed index were insignificantly affected. How-
ever, maximum values of these attributes were obtained from applying nitrogen
fertilizer at two equal doses (T3), while the lowest values were obtained by apply-
ing nitrogen fertilizer in three equal doses, i.e. at sowing time, before first irriga-
tion and before second irrigation (T+). The differences between T and T, for seed
cotton yield and its components were not significant. These results indicated the
positive response of seed cotton yield per unit area and its components per plant by
applying nitrogen fertilizer at two equal doses (T3) than Tq and T. These results
might be due to the early application at two equal doses (T3) than Tq and Tp. These
results might be due to the early application doses of nitrogen fertilizer, (T1) might
be easily leached from the soil by irrigation water before the root system of cotton
plant is developed enugh to make full benefit from nitrogen fertilizer. These results
are in agreement in one or more trait with those obtained by Burhan and Taha
(1974), Eid (1976), EI-Okkia et al. (1980), Ghaly and El-Bana (1988), Abou-Zeid et
al. (1989), El-Gahel et al. (1989), and Gindy et al. (1991).

Plant stand at harvest was not significantly affected by time of nitrogen ap-
plication. The same results were obtained by Ghaly and El-Bana (1988) and El-Gahel
et al. (1989).

C. Effect of nitrogen levels :

Rusults in Table 3 show that nitrogen level significantly affected final plant
height at harvest, yield and yield components/plant, while boll weight, lint percent-
age and seed index were slightly affected by nitrogen levels. Plant stand/fed at har-
vest was insignificantly affected by nitrogen levels.

Final plant height was not significantly increased as nitrogen level was in-
creaed from 50 to 75 kg N/fed while it was significantly increased by increasing ni-
trogen level from 75 to 100 kg N/fed in both growing seasons. Number of sympodia/
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plant followed the same trend with insignificant differences among 75 and 100 kg N/
fed. Similar results were obtained by Ghaly and El-Bana (1988), Baslious and Abdel-
Malak (1992) and Makram et al. (1994).

Number of open bolis/plant and seed cotton yield/plant significantly increased
in favour of higher nitrogen levels but no significant differences were detected be-
tween 75 and 100 kg N/fed on bolls number and cotton yield/plant. Boll weight
insgnificantly increased in favour of higher nitrogen levels. The lowest values of
these attributes were achieved when cotton plants were fertilized by 50 kg N/fed.
Seed cotton yield/fed significantly increased by increasing nitrogen doses up to 100
kg N/fed but, the difference between 75 and 100 kg N/fed on seed cotton yield was
not significant. These results indicated that moderate nitrogen level, i.e. 75 kg N/
fed. to induced the balance between the vegetative growth and fruiting productivity
of cotton plants. Besides plant stand at harvest was not affected by nitrogen levels.
At the mean time, increases in seed cotton yield/fed which resulted from increasing
nitrogen level from 50 to 100 kg N/fed may be due to the increases in yield compo-
nents per plant besides , low content of available nitrogen in the soil sites (Table 2).
These results are in line with those obtained by Ghaly and El-Bana (1988), and Mak-
ram et al. (1994).

D. Interaction effects:

1- Sowing date x time of nitrogen application:

From Table 4, it is evident that sowing date x time of nitrogen application in-
teraction for the studied traits did not reach the 5% level of significance during the
two growing seasons. However, for early sown plants, at mid March, there was a
tendency towards increasing number of open bolls/plant and seed cotton yield/plant
in one of two seasons and seed cotton yield/fed in the two growing seasons by ap-
plying nitrogen fertilizer at equal doses before the second and third irrigations (T3).
For late sown plants at the last week of April, seed cotton yield/fed was increased
by applying nitrogen fertilizer in three equal doses, i.e., before the first, second and
third irrigations (T»). These results indicated that late sown plants respond to ap-
plying nitrogen fertilizer earlier. These results might be due to the relatively higher
temperature prevailing during the early stages in case of late sown plants at last
week of April (Table 1) as compared with early sown plants at mid March which
were associated with longer vegetative stage.
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2- Sowing date x nitrogen level :

From Table 5, it is clear that sowing date x nitrogen level interaction signifi-
cantly affected cotton yield per plant and yield per feddan except plant stand at har-
vest, lint percentage and seed index, in both seasons. Higher nitrogen levels of 75 or
100 kg N/fed increased seed cotton yield and yield components per plant for early
sowing date, i.e. at mid March, but the differences between 75 and 100 kg N/fed on
seed cotton yield were not significant at early sowing dates. At the mean time,
yield/fed and its components per plant at late sowing, i.e. last week of April, were
not significantly affected by nitrogen levels. These results indicated that early sown
plants were more responding to higher nitrogen levels to adequate plant growth and
the productive capacity due to longer growing season. The reverse was true with
regard to lower nitrogen levels for late sown plants which were associated with
shorter vegetative growth period. Therefore, 75 kg N/fed at early sown plants, i.e.
mid March and 50 kg N/fed at late sown plants, i.e. at last week of April produced
the highest yield of cotton for each planting date under the conditions of Mallawi
Agric. Res. Station. These results are in line with those obtained by Makram et al.
(1994).

3- Time of nitrogen application x nitrogen level :

From Table 6, it is obvious that time of nitrogen application x nitrogen level
interaction significantly affected number of sympodia/plant, open bolls/plant and
seed cotton yield per plant and per feddan, while the other traits under study were
not significantly affected. The higher values in this respect were produced from
higher nitrogen level at equal doses before the second and third irrigations (T3). The
reverse was true with regard to lower nitrogen level and time of nitrogen applica-
tion of Tq or Tp. Ghaly and El-Bana (1988) found that interaction between years x
nitrogen levels, between years x time of nitrogen application and between years x
nitrogen levels x time of nitrogen application on seed cotton yield were not signifi-
cant.

4- Sowing date x time of nitrogen application x nitrogen level:

Sowing date x time of nitrogen application x nitrogen level interaction signifi-
cantly affected seed cotton yield/fed in 1994 and 1995 seasons (Tables 7 and 8),
while the other traits under study did not reach the 5% level of significance. Higher
seed cotton yield/fed was produced from early sown plants, at mid March, ferti-
lized by 75 or 100 kg N/fed and applied at equal doses before the second and third
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irrigations. The reverse was true with regard to late sown plants at last week of
April and fertilized by 75 kg N/fed splitted in three equal doses at sowing time, fi-
rst and second irrigations (T1). On the other hand, the higher yield/fed for late
sown plants at last week of April was produced from fertilizer level of 50 kg N/fed
applied in three equal doses at the first, second and third irrigations (Tp).

CONCLUSION

From the previous results it is clear that :

1- It is important to sow cotton plants early as soon as climatic conditions are fa-
vourable in order to produce the highest yield of seed cotton per feddan.

2- For early sown plants at mid March, 75 kg N/fed applied at equal doses before
the second and third irrigations are suitable to produce the highest seed cotton
yield/fed.

3- For late sown plants, at last week of April, lower nitrogen levels, 50 kg N/fed
applied early in three doses before the first, second and third irrigations, are ap-
propriate to produce the highest yield of seed cotton.
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