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EFFECT OF SOME NITROGEN SOURCES, NITROGEN
DDSES AND TIME OF SPLITTING ON YIELD AND QUALITY
OF EGYPTIAN COTTON UNDER SOIL SALINITY

Abd El-Salam, A.M.; M.E. El-Menshawi and M.K. El-Kashlan
Cotton Physiology Section, Agriculture Research Cantar, Giza, Egypt

ABSTRACT

Two field experiments were carried out at El-Serw Agricultural Experiment
Slation during 2001 and 2002 seasons to evaluate the effect of three different
nitrogen sources; namely ammornium sulphate, urea and ammonium nifrate at two
rates (60 and 90 kg Nffed.) and three spiitting N doses and their interaction on yield
and quality of Egyptian cotton (Giza BE). A split split-plot design with 4 replicates was
used. The results obtained could be summarized as follows:

Nitrogen sources had a significanl effect on plant height, number of fruiting
branches, number of open bolls/plant, boll weight, seed index, lint percentage,
eariiness %, seed cotton yieldfed, protein percentage, oil percentage, total
chiorophyll and nitrogen content in cotton leaves. Increasing MN-rates up to 90
ko/Mifed, significantly increased plant height, number of fruifing branches, number of
open bolls per plant, seed index, lint percentage, earliness percentage. Splitting N
sources three times markedly increased plant height, number of open bolls per plant,
poli weight, earliness percentage and seed cotion yield kentar per feddan. The
inleraction between N sources and N rales had significani effect on number of open
bolls/plant, earliness %, protein %, il % and total chloraphyll in cotton leaves. While
the interaction between N sources and number of N additions had a significant effect
on earliness percentage and total chlorophyll in colton Jeaves in 2001 season only.
The inferaction between N sources x N rates x number of N additions had significant

effect on earliness %.
INTRODUCTICN

The most important element for all forms of life is nitrogen which
found in nucleic acids, proteing and chiorophyll and recognized as the most
important single element in crop production and is considered the first limiting
element in plant growth.

Soil salinity causes great losses to agriculture by decreasing the
yields of various crops. The problem of salinity received much attention in
Egyet in both old cultivated and newly reclaimed areas. Most of the local
reclaimed lands are found in the northern part of Nile Delta (EI-Gabaly, 1975).

Egyptian soil is deficient in nitrogen and the application of nitrogenous
fertilizers is' among the mostimportant factors affecting yield and quality of
cotton. Nitrogen uptake, like that of other nutrients, is proportional to crop
growth and development. It is widely recognized that N supply exerts a
marked influence on vegetative and reproductive growth. Producers tended to
increase Yierd potentials by applying higher N doses than recommended rates
Ghourap et ai. (1995).

Filed studies showed that optimum yield can be abtained by preplant
application of 60-75 kg Nffeddan and increasing rates of M application above
this rate may increase plant height and the number of flowers and bolls, but
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may not increase seed cotton yield because of increased shedding of lower
bolls (Boquet ef al., 1993).

Regarding the effect of N sources on yield and yield quality. Amer and
Abu-Amin (1969). Tiwari and Bisen {1972) found thal yield of seed cotton,
was not affect by N. sources. While, Gueinov and Ruzicw {(1975) reported that
urea and ammonium nitrate when applied at 150 kg N/ha in combination with
superphosphate gave higher seed cofton yield than ammonium sulphate +
superphosphate. Khare and Singh (1975) showed that application of N as
calcium nitrate increased seed cotton when compared with application of urea
or ammonium sulphate. Ahmed (1979}, reported that the response of cotton
yield to urea and ammonium sulphate was similar, but the use of urea was
more economiz2l and was recommended on  alkaline soils. However,
Yorovenka et al (1970) found that application of 80-120 kg NfEear. as
ammeanium form, compared with nitrate form, increased boll formation and
seed cotton yield and improved lint quality. Shahine (1980} found thatN
sources had significant effect on plant height (ammonium sulphate had the
superior effect compared with urea), while it had no significant effect on
number of fruiting branches, number of apen bolls/plant, boll weight, seed
index, Iin! percentage, fiber properties, seed cotton yield/fed. and earliness
percentage,

Concerning the effect of N levels on cotlon yield and its components,
El-Shinnawy et al. (1984) reported that increasing N rate significantly
increased seed cotton yield, number of fruiting branches, number of open
bolls, boll weight, lint percentage and seed index. Lasheen (1889), found that
the highest seed cotton yield is obtained at 60 kg N/fed. However, N level had
insignificant ‘on plant height. EI-Kashlan et a/. (1992) reported that increasing
nitrogen fertilization increased number of open bolls per plant, boll weight,
seed cotton yield per plant and per fed., seed index and seed content of oil
and protein, while resulted delaying effect on crop maturity and decreased lint
percentage.

El-Gahel ef al (1995) showed that number of fruiting branches,
number of open bolls, boll weight and seed cotton yield were increased as N
rate, raised.

Khaiii (1998} found that increasing N rate increased the N
concentration in the leaf blades. He added that N concentration in leaf
petioles was higher with urea than ammonium nitrate.

Wassel et al. (2000) found that nitrogen fertilization increased number
of open balls, seed index, seed cotton yield per plant and per feddan, seed
content of oil and protein and leaf chlcraphyil content,

El-Beily et al. (2001) indicated that nitrogen stimulate plant growth
increasing the level up to 90 kg/fed. and significantly increased final piant
height and number of green bolls per plant.

Ghourab et al. (1995) obtained that increasing N ratesupto 90 g
Nied. significantly increased plant height, number of open bolls per plant,
seed cofton' yield/fed. and seed protein percentage, while decreased leaf
pigments. They added that nitrogen forms had significant effect on plant
height, number of open bolis per plant, seed cotton yield, seed protein
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percentage and leaf pigments. The interaction between N rates and N forms
had significant effect on plant height, number of open bolls per plant, seed
cotton yield, seed protein percentage and leaf pigments.

This study was carried aout to evaluate the effect of three different
nitrogen sources namely ammonium sulphate, urea and ammeonium nitrate at
two rates, two number of addition and their interaction on Egyptian cotton
yield and its quality.

MATERIALS AND METHODS

This study was conducted on a salinity soil at El-Serw Agricultural
Experiment Station during the two successjve seasons 2001 and 2002 using
the Egyptian cotton cultivar Giza 86 (G. barbadense L.}. The aim af this study
was to test the evaluate nitrogen sources, nitrogen rates, number of addition
and their interaction on growlih, vield and yield component, seed off and
protein percent, total chiorophyll and nitrogen percentage in leaves.

Soit samples from the expermental site were collected before
sowing The defermine main soil physical and chemical characters out lined
by (Page et a/,, 1982) are presented in Table {1).

Table (1): Mechanical and chemical analysis of experimental soil.
2002

Analysis 2001
Mechanical analysis:
Course sand % 275 2.35
Fine sand S 10.50 11.35
Silt % 26.35 23.80
Clay % €0.40 62.50
Soil texture Clayey Clayey
Calcium carbonate % 1.45 1.50
organic matter % 1.20 1.15
pH 8.7 . 89
E.C 557 6.10
Cations: N. equivalent/L
Ca" 4,50 5.8
Mg 9.70 11.6
Na’ 40.90 432
K 0.60 0.4
Anions: m. equivalentlL
CO7 - -
HCO', 32 3.9
cr 36.9 388
507, 15.6 183

Split split-plot experimental design with four replication was used.
Three sources of nitrogen {amrmonium sulphtate, urea and arnmonium nitrate)
represented the main plot, two rates of nitragen fertiizer (60 and 90
kg/feddan) represented the sub-plots and number of addition (2 and 3 timesg
represented the sub-sub-plot. The area of the sub-sub-piot was 12 m
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including 5 rows which were 80 cm apart and 4 m long. The treatments
including three N sources [Ammonium sulphate (20% N), urea {(46.5% N} and
ammonium nitrate (33.5% N)], two rates of N application (€Q and 3Q)
kg/feddan, number of addition (2 and 3 times) and their interactions. The
nitrogen fertilizer was side in two equal doses before the first and the second
irfigation ©or in three equal doses before the first, second and the third
irrigation. Seeds were hand sown on April 7 and April 9in 2001 and 2002
seasons, respectively.

All the agricultural practices were carried out as follows in El-Serw
region. A random sample of ten plants was chosen from each plot at harvest
in order to estimate the following characters.
1,Growth characteristics:

Final plant height {cm) and number of fruiting hranches per plant.
2.Yield and yield components characteristics:

Number of open bolls per plant, boll weight (g), seed index was
determined by weighting 100 seeds in grams, lint percentage was obtained by
using percentage of the lint from a given weight of seed cotton. The yield of
seed cotton_ (kentar/fed.) and earliness % (percentage of the first pick to total
yield) were estimated.

3.Fiber properties as fineness and strength were estimated according to
A.S.T.M. Designation (D) 1447 and 1448 (1967).
4.Chemical characters:

Qil and protein seed percentage, leaf nitrogen % was determined
according to A.C.A.C. (1975} and total chlorophyll: leaf samples were taken
after the end of application by two weeks to determine total chlorophyll
according to Amon (1849),

All the data collected were subjected to analysis of variance outlined
by Snedecor and Cochran (1881), where the mean values were compared by
L.8.D. at 5% level of significant.

RESULTS AND DISCUSSION

The resuits are presented and discussed in the following sequence:
1. Plant height:

The results in Table (2} showed significant differences between the
three nitrogen sources in plant height. Cotton plants fertilized with ammaonium
sulphate were significantly taller than those treated with other N sources. The
superior effect of ammonium sulphate on plant height may be due to the
acidifying effect of {hat carier which may lead 1o a higher uillization of N as
well as other nutritive eiements present in the soil such as P and
micronutrients. [n addition, ammonium sulphate is excellent source of sulpher,
which in needed by cotton plants specially under soil salinity. Similar results
were reported by Ghourab ef a/. (1995).
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Also data in Table (2) showed that plant height was significantly
affected by N rates. Increasing nitrogen rates up to 90 kg/fed. increased plant
haight compared with the other rate &Q kg/fed. The increase in plant height
may be due to the increase in number and length of internodes/plant.

Also, the tallest plants were produced when plants were ferlilized by
nitrogen in three splitling doses compared with the two equal application,

No. significant differences were detected in plant heigh! as affected
by any of the interactions. Similar results were repeorted by Shahine (1980), El-
Kalla et al. {1994}, Ghourab et af. {1985) and Khalifa and Abou Zeid (2002).

2. Number of fruiting branches:

Data in Table (2} indicated that number of fruiting branches per plant
was significanlly affscted by N sources. Ammonium sulphate resulted in the
highest number of fruiting branches/plant followed by ammonium nitrate in the
first season and yrea in the second season.

Also, N rates were affected on number of fruiting branches per plant.
The maxim values were obtained from plants fertilized by 90 kg N/fed.

On the other hand, nitrogen fertilization when applied three times
gave the highest number of fruiting branches per plant than the other
significantly two splitting doses especially under soil safinity. These results are
in general agreement with those obtained by Ghourab ef al. (1995) and
Khalifa and Abou Zaid (2002}

The interactions of the main factors under study did not exert any
significant effect on number of fruiting branghes/plant in both seasons.

3.Number of open bolls per plant:

Results in Table (2) indicates that number of open bolls per plant was
significantly affected by N forms in the two seasons. The highest number of
open bolls/plant was obtained when plants were treated by ammonium
sulphate while the Jowest number was realized with urea fertilizer, Also
increasing N-level up to S0 kg/fed. had a significant increased number of
open bolis/plant in both seasons. The results indicate also that the highest
number of open bulls/plant was cbtained when plants were treated by N
fertilizer at three splitting dose when compared with two times of splitting dose
in both season.

On the other hand there was significant effect for the interaction
between N-sources x N-rates on number of open boils per plant in both
season. While the ammoniurn sulphate under N-rates 90 kg/fed. gave higher
number of open bolis per piant (Table 4). These findings are ir iine with those
reported by El-Kalla et al. {1594), Makram et al. (1994), Ghourab et ai. (1995}
and Khalifa and Abou Zaid (2002}

4. Boll weight {g}:

Data in Table (2) showed that ammonium sulphat as MN-source
significantly caused greet increase in boll weight followed by urea and
ammonium nitrate came in the last rank especially under soil salinity. VWhile,
nitrogen rates did not reach the level of significance in both seasons.
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As for number of spiitting nitrogen dose additions it could be noticed
that N application 3 times caused a significant increase in boll weight than N
application 2 times. This increase might be due to continuous supply of cotion
plant with the necessary nutrition alements during vegetative growth specially
under soil salinity. Similar results were reported by Makram ef al. (1994),
Ghourab et al (1985) and Khalifa and Abou Zaid (2002).

No significant differences were detected in boll weight as affected by
any of the interactions.

Table (4): Main effects of the Interaction between N. sources x N. rates
on some cotton characteristics on 2001, 2002 seasons.

No. of apen Earliness Protein Qil
Cotton characters pollsiptant % 2, "
Treatments 2001 | 2002 | 2004 | 2002 | 2001 | 2002 | 2004 | 2002

M. sources x N rates:
Ammonium sulphate x 60 kg/fed.| 11.95 [ 13.10 | 56.28 | 54.36 | 25.09 | 22.00 | 21.35 | 20.48
20% 90 kated. | 13.65 | 14.68 | 51.00 | 49.52 | 24.40 | 23.68 | 21.77 | 21.25
Urea (46.5%) . x60gffed. | 10.18 | 11.34 | 68.44 | 66.64 | 23.40 | 23.87 | 2212 [ 22.14

90 kgHed. | 10.73 | 11.85| 59.23 | 57.52 | 23.75 | 26.25 | 21.11 | 20683
IAmmonium nitrate x 60 kg/fed. 8.65 | 970 | 53.28 | 51.44 | 22.74 | 22.34 | 21.12 | 20.63
33.5% 90 kgHfed. | 10.40 | 11.10 [ 59.08 [ 57.80 | 22.99 [ 21.63 | 21.05 | 20.96
LSD 5% DB4 | 056 | 287 | 222 | 0.76 | 165 | 0.46 | 042

§.5eed index (g):

From Table (2) itis clear that seed index significantly atfected by N-
sources in both seasons. The highest seed index was obtained from
ammonium sulphate, while the lowest seed index was detected from urea.
While ammonium nitrate come in the second rank.

Concerning N rates, resuits in Table (2} show that application of 90 kg
N/fed. significantly increased seed index compared with 60 kg Nffed. in the
two seasons. This inerease in seed index may be due to the role of nitrogen in
increasing the seed weight and size. These results are in accordance with
Ghourab et a/. (1995) and Khalifa and Abou Zaid {2002).

Seed index was not markedly affected by number of N splitting
additions in both seascns. Also, all the interactions between the different
treatments were not significant.

6. LInt percentage: )

Data in Table (2) shown significant differences between the three
nitrogen sources on lint percentage in both seasons. The high value of fint
percentage was obtained from ammonium sulphate as N source. Urea
fertilizer came in the second rank,

On the other hand it is shown from Table (2) that increasing N-rates
up to 90 kgifed. decreased the lint percentage in the first season. This
decrease may be due to the increase of seed weight. These results are in
agreement with Girgis et al. (1993).

Lint percentage was not markedly affect by timing of splitting N
additions in both seasons. Also, the interaction between N-sources, N-rates
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and number of N additions had no significant effect on lint percentage in both
5easons.
7. Earliness percentage:

Results in Table (2) revealed that urea fertilizer caused significant
increase in earliness percentage compared with the two other compounds
under soil salinity. Ammonium nitrate fertilizer significantly surpassed
ammonium sulphate in earliness percentage and come in the second rank.
Same results were reported by Girgis €f ai. (1993) and Ghourab ef af. {(1995).

As' for N rates, it could be noticed that high dose of nitrogen
fertilization at 90 kgHed. had a significant negative effect of which to
prolonged vegetative pericd and thus delayed development and maturity.
These results are in agreement with those obtained by Ziadabh {1991) and
Girgis et al. {1993).

Also, N application 3 times had-a significant negative effect on
eariness percentage compared with 2 times additions.

The interactions between N-sources X number of N splitting had a
significant effect on earliness % in both seasons (Table 5). The maximum
earfiness % value was recorded under using urea with two splitting N dose in
both season.

Table (5): Main effects of the interaction among N-sources x No. of N

splitting.
Cotton characteristics Earliness % ]
Treatments 2001
N-sources x No. of N splitting
mmonium sulphate x 2 54.64 52.52
. 3 52.60 51.36
rea X 2 65.56 63.88
3 62.11 60.28
mmonium nitrate X 2 59.40 57.92
3 52.56 51.32
L.8.D. 0.05% 2.34 3.11

Table {(6}: The interaction among N-sources x N-rates x N-no of
additions on earlinesis and oil % in 2001 season.
Cotton characteristics |  Earlinsis Qil %

Treatments 2 3 2 3
Ammonium suiphate x 8¢ 5862 54.54 21.05 21.64

80 51.36 50.84 22.38 21.18
Urea X 60 67.76 69.12 22.19 22.05

90 63.36 55.10 21.15 21.08
Ammonium nitrate  x 60 58.72 47 84 21.15 21.08

9 60.08 58.08 21.06 25.04

0|
L.SD.0.05% | 331 [ 384 | 0.76 0.75 |

I
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8. Seed cotton yleld kentar/feddan:

Data in Table {3) showed that ammonium sulphat was more effective
in increasing yield than the other two sources of nitrogen specially under soil
salinity.

As for N-rates data show that seed cotton yield/fed markedly
increased by increasing N-rates up to 90 kg Nifed. This increase might be
due to improvement cotton growth, number of fruiting branches, boll weight
and number of open bolls per plant. .

Concerning number of splitting nitrogen additions results also showed
that application of N for three times gave the highest seed cotton yield per
feddan and this was might be due to continuous supply of cotton plant with
the major necessary nutritional element during vegetative growth specially
under soil salinity.

No significant differences were detected in seed cotton yield due to
any of the interactions. These results ara in agreement with those obtained by
Girgis ef al (1993) and Ghourab e! af (1995). Ammonium sulphate
application markedly increased seed cotton yield compared with the rest of
other sources. More, no marked differences were detected batween urea and
ammonium nitrate.

9. Fiber properties (strength, fineness}:

The effect of N-sources, N-rates and number of splitting N additions
had not significant effect on fiber properties as shown in Table (3). The
insignificant effect may be explained by the fact that these characters have
high heritability values, affected mostly by the genetic constituents of the
cultivar. Also, no significant effects due to the interactions among the different
treatments. These results are in line with those obtained by Wassel {1990)
and Girgis et al. {1993).

10. Seed contents of oll and protein:

It is evident from Table (3) that there were significant effect in seed oil
andior profein percentages among the different freatments. Ammonium
sulphate caused significant increase in seed oil and/or protein percentage
compared with the two other compounds in both seasons.

Also, seed protein percentage was significantly increased as nitrogen
rates increased up to 80 kg/fed. and this increase may be due to that nitrogen
had a major role as a constituent of protein (Epstein, 1872). As for oil, it is
increased when nitrogen rate was increased from 60 to 90 kg/fed. but these
increases did not reach the level of significance.

There is no significant effect on seed oil or protein percentage due to
splitting of N addition in both seasons.

The interaction between N sources x N rates shows significant effect
on protein and oil percentage in both seasons as data presented in Table
(3-6).

These results were agreement with those obtained by Ghourab ef a/.
{1995).
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i Leaf chicrophyll content:

Data presented in Tsble (3) reveal that leaf chlorophyll was
significantly affected by N scurces in both seasons. The inighest value was
obtained from adding ammoniumn sulphate. However, leaf chiorophyll content
was not affect either by N rates or number N additions. Also, the interactions
between different treatments had no significant effect on this character. These
results are in agreement with those obtained by Ghourab et af (1995).

12. Leaf nitrogen concentration:

It is evident from Table (3) that nitrogen in leaves was at its maximum
from adding ammonium sulphate as N source. However, nitrogen in leaves
was not =ffected by N rates or number of N additions in both seasons. Also,
the interactions between the different treatment s had no significant effect on
leaf nitrogen concentration. Girgis et al. (1993} obtained the same results,

Generally, it can be concluded thatin some Egyptian soils such as
saline soils, ammonium sulphate can be used as nitrogen source at the rate
90 kg/fed. and 3 times additions. In this study ammonium sulphate gave the
best results in promoting cotton plant growth and yield in the area of the
experimentation,
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