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ABSTRACT

Two field experiments were conducted in both 2000 and 2001 summer
seasons at Sakha Exper. Station to study the effect of some nutritional treatments on
cotton plant growth (var. Giza 86), seed cotton yield, lint percent, oil content of seeds,
protein content of kernel seeds and the net return. The treatments included N, P, K,
micronutrients (coatengien) and 3 biofertilizers being, Nitrobien, Phosphorine and
Rhizobacterien such products are produced by the General Organization for
Agriculture Equalization. These products were examined in combination with half
recommended dose of NPK in order to improving seed cottonyield, quality, reducing
the required mineral fertilizer by about 50%, increasing the highest net return and
protect the agroecosystem from pollution.

The obtained results reveal that:

1. Each of the tested biofertilizer and micronutrient treatments could compensate
more than one half the NPK need of cotton plant accompanied with a notable
yield increased.

2. The balanced fertilization including micronutrients (Fe: Mn: Zn) used as coating
and macronutrients (NPK), could increase the NPK fertilizers efficiency, obtaining
high seed cotton yield under both NPK levels and increase lint percent, plant
height, No. of open bolls/plant and boll weight.

3. The study showed the vital importance of soil analysis, which have low levels of
available N, P, K and some micronutrients it must be fertilized with the
economically beneficial amounts of these nutrients, when we cropped with cotton.

4. Protein, oil content in seeds and N, P & K content of cotton fully developed leaves
at the beginning of flowering stage were increased by 1/2 NPK (35-15+12
kg/fed.), micronutrients (coatengien) and biofertilizers (Nitrobien, Phosphorine and
Rhizobacterien) applications.

5. The highest cotton seed yield and net return were obtained by full cofertilization
with N7oPaoKzs and NasPisKiz + biofertilizer (@ + b + ¢) and micronutrients
(coatengien).

6. These clearly confirmed that the biofertilizer treatments could be used under the
Egyptian conditions as effective tool to compensate the quantities of used the
chemical fertilizers and consequently reduce the consumption of these fertilizers
which turn minimizing the agricultural costs as well as the Egyptian environmental
pollution.
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INTRODUCTION

Egyptian cotton Gossypium barbadense L. is an important cash crop
for the Egyptian farmer and a vital source of raw material for Egyptian textile
industry and thus plays an important role in the Egyptian economy. Its
contribution to the national income is so great to the extent that we should
study all the factors that affect cotton yield in order to maximize the yield per
unit area. In addition, Egyptian cotton quality gives us a relative advantage for
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cotton markefing worldwide. The intensive Cultivation depletes the Eoyntion
soll of some plant nutrients, whick couid e compensated by fertilizer
application. The early recorded results on cotton fertilization under local
conditions indicated that nitrogen is one of the mostimportant factors that
exerts marked effects on the yield and yield components of cotton (Eid and
Hamissa, 1969, Baker and Mahmoud 1977, Mahmoud et a/. 1985, Yassen et
al., 1990, Gindy et al., 1991 and El-Akabawy et al., 2000).

The response of cotton to phosphorus and potassium is lower than
that of nitrogen, but it is still profitable to the farmers.

Application of micronutrients to cotton was studied by several
researchers who indicated that cotton plants responded positively to
micronutrients (El-Aggory and Monged, 1980; Abd El-Hadi et al., 1985 and
Monged et al., 1991).

Nowadays, on the way of clear agriculture with minimum pollution
effects, the use of biofertilizers is recommended by several investigators to
substitute the chemical fertilizers (Saber, 1993 and El-Aggory et a/., 1996 and
2001).

Therefore the present investigation was designed to study the ability
of some biofertilizers and some micronutrients alone or combined with
chemical fertilizers for covering the N, P and K requirements of cotton plants
on cotton yield production and the net return and saving the environment
against poliution by extra chemical fertilizers application.

MATERIALS AND METHODS

Two field experiments were conducted during 2000 and 2001
summer seasons at the Exper. Farm of Sakha Agriculture Research Station
using cotton var. Giza 86 to study the effect of some biofertilizers [Nitobien,
Phosphorine, Rhizobacterien and Coatengien] alone or combined with'/, NPK
levels [35 kg N + 15 kg P,Os + 12 kg K;O/fed. (half recommended dcse)] cn
cotton plant growth, seed cotton yield, some components and the net return.
The experiment was designed in complete randomized block with four
replicates. The plot size was 1/400 feddan.

The treatments were:
Control (without any fertilizers).
N+P+K=70kgN + 30 kg P,0s + 24 kg K,O/fed.
1/2 NPK.
1/2 NPK + Nitrobien (a)
1/2 NPK + Phosphorine (b)
1/2 NPK + Rhizobacterien (c)
1/2 NPK + Coatengien (d)
12NPK+a+b+c+d.
The tested biofertilizers and micronutrient are:
Nitrobien: a set of nonsymbiotic N -fixing bacteria (Azospirillium sp. +
Azotobacter sp.).
2. Phosphorine: a set of P-dissolving bacteria (Bacillus megatheruim var.
phosphaticum).
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3. Rhizobacterien: containing symbiotic N-fixing bacteria (Rhizobium
leguminosarum).

4. Coatengien: a chelating micronutrient fertilizer contains Fe, Mn and Zn
at the ratio of 2: 1: 2 by weight and used at the rate of 15 g/1 kg seeds.

All these materials are produced and distributed commercially by the
General Organization Equalization Fund. Ministry of Agriculture, Egypt.

The nitrogen as ammonium sulphate (20.5% N) was side dressed in
two equal doses, the first after thinning (33 days after sowing) and the second
after one month later. Phosphorus and potassium fertilizers were added
during soil preparation.

Inoculation with biofertilizers were performed through mixing seeds
with the appropriate amount of them after coating with Arabic gum as an
adhesive material just prior to sowing. Sowing took place at April 19 and 18 in
both seasons of 2000 and 2001, respectively. A soil sample from the
experimental field was taken before P and K application to investigate soil
fertility status. Soil and plant analysis were conducted according to Jackson
(1973). The physical and chemical analysis of the soil are given in Table (1).
Seeds content of soil was determined according to A.O.A.C. (1970). Lint
percentage (%) was calculated as the ratio between weight of lint (g) and
seed cotton weight (g). Data obtained were subjected to analysis of variance
(Snedecor and Cochran, 1980). The treatment means were compared using
the least significant differences test (L.S.D) at the 5% level of probability
(Waller and Duncan, 1969).

Table1: Some physical and chemical propei'ties of the soil samples
taken from the experimental field.

Macronutrients |  Micronutrients
ol o o G
i . Nppm| P [ K | Fe | Mn Zn

2000 | Clayey [19] 7.9 | 3.3 | 260 | 550 | 56 [380] 11.9 | 42 0.75
2001 | Clayey |1.8] 82 | 3.0 | 265 | 450 | 54 |370] 10.1 | 36 0.65

RESULTS AND DISCUSSION

Effect of nitrogen phosphorus and potassium on seed cotton yield:

Seed cotton yield, the most important parameter, was affected
positively and significantly by NPK application and its splitting. Positive
response of yield to NPK application of 70 + 30 + 24 kg/fed. rate in the two
seasons are recorded in Table 2 177.83% increase over the control.
However, the % increase value reached to 143.13% with biofertilizers
combined with chemical fertilizers (1/2NPK+a+b+c+ d) treatment. This
means that combination of biofertilizers with suitable does of chemical
fertilizers could help to increase the efficiencies of these fertilizers, saving the
environment from the high chemical fertilizers (saving about 50% of chemical
fertilizers) and accordingly producing satisfactory and good seed cotton yield.
The results of El-Akabawy et al. (2000), Abd El-Hadi et al. (1997), Gindy et al.
(1991), Makram et al. (1994) and Abd El-Hadi et al. (1987) on cotton crop
confirm these findings. The data of cotton seed yield also indicate that the
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application of chemical fertilizers alone yielded a significantly better effect
than that of biofertilizers alone, this may be attributed to the slow release of
biofertilizers can not provide the N, P and K requirements of cotton crop alone
(Prasad and Prasad, 1995).

Similar results were recorded in Egypt (El-Aggory etal., 1996). As
presented in Table (2) seed cotton yield show marked increases due to
micronutrient fertilizers treatment. The increases range between 116.04%
(Coatingien alone) and 143.13% (with combination of 1/2 NPK + a+ b+ ¢ + d)
in comparison to control treatment. Similar results were reported by several
researchers (Abd El-Latif et al, 1990; Monged et al, 1991; Genaidy et al,
1994: Abd El-Hadi et al., 1997 and El-Akabawy et al., 2000).

Cotton yield and its components:

Regarding lint percent, the results in Table (2) show clearly that the
increases in lint % were insignificant when Coatingien, Nitrobien, Phosphorine
and Rhizobacterien. Remarkable higher lint % was gained by NPK (18.85%).
The increase became higher (15.15%) under the 1/2 NPK+a+b+c+d
treatment . It is interesting to note that the highest lint % was obtained with
biofertilizer when associated with both coatingien and 1/2 NPK.

As shown in Table (3), cotton plant characteristics were significantly
affected by biofertilizers and micronutrients (coatingien). All of the characters
increased compared with that of the control freatment. NPK and 1/2 NPK + a
+ b + ¢ + d treatments had the greater influence on growth than other
treatments. The plant height, open bolls per plant, boll weight and seed cotton
yield increased with the biofertilizers and micronutrients in both seasons.

As seen in Table (4)the mean values of N, P, K and ten leaves dry
weight as influenced by biofertilizers and micronutrients NPK and 1/2 NPK + a
+ b + ¢ +d treatments applications were cased the greater influenced on N,
P, K and dry weight. These increase in N, P, K and dry weight contents in the
developed cotton leaves at the beginning of flowering stage were cased
increase in cotton yield may be due to the biofertilizers and micronutrients
treatments to cotton plants which led to the deplition of N, P and K in the sail
solution during the growth period of plants. Therefore the N, P and K contents
in the developed cotton leaves were in the range of satisfactory nutrients
content. Cotton yield response to biofertilizers and micronutrients has been
recorded by several Egyptian authors (El-Agory et al., 1996; El-Akabawy et
al., 2000; Abdel-Reheem et al, 1991, Ragaa, 1976 and Mahmoud et al. ,
1985). Also in India Prasad and Prasad (1995) found that, N-fixing bacteria
was reported as improving cotton yield factor, by several investigators.

Seeds content of oil and kernel seeds content of protein:

Data in Table (5) indicate that addition of chemical fertilizers and
biofertilizers to cotton crop leads generally to an increase in oil and protein
percentage in the seeds compared with that of the control regardiess of the
rate of application. Protein percent increased to somewhat by splitting NPK.
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Table 2: Seed cotton yield per feddan and lint percent as affected by different fertilization treatments.

Rates Seed cotton yield/fed. kg Lint %
Fert .Treatments 2000 2001 2000 2001
kalfed. Vb ahiBons Average |Increase % Saabei Skt Average | Increase %
Control 00 4255 695.6 682.3 - 31.53 3235 31.94 -
NPK 70+30+24 1215.2 1473.5 1344 .4 177.83 37.40 38.52 37.96 18.85
112 NPK 35+15+12 81386 9854 899.5 85.89 33.65 35.10 34.38 7.64
1/2 NPK + Nitrobien (a) 35+15+12 985.4 1095.3 1040.4 115.00 35.45 36.45 35.95 12,55
1/2 NPK + Phosphorine (b) 35+15+12| 10302 1062.5 1046.4 116.24 35.30 36.60 35.95 12.55
1/2 NPK + Rhizobacterien (c) [35+15+12| 10953 1121.8 1108.6 129.10 35.75 37.10 36.43 14.06
1/2 NPK + Coatengien (d) 35+15412 915.5 1065.3 990.4 104.67 34.80 35.35 35.08 983
1/2NPK+a+b+c+d. 35415412 11175 1235.4 1176.5 143.13 36.10 37.45 36.78 15.15
L.S.D. 0.05 19.60 21.34 20.92 20.82 0.58 0.87 0.75 12.32
Table 3: Cotton characteristics as affected by different fertilization treatments.
Cotton First season (2000) Secolnd season (2001)
characteristic: Rates Plant |Ten leaves Plant [Ten leaves
Fert. kglfed. |height | arywt. |os| BW | SCP SCF | height | drywt. | oB | BW | scP s
Treatments cm. g. 9 9 9 cm. g 9 9 g
Control 0 65.00 4.3 39| 1.583 6.08 4255 | 68.52 465 4.8 1.63 7.75 542.3
NPK 70+30+24 | B1.45 7.86 74| 236 17.36 | 12152 | 89.16 7.94 8.8 2.38 21.05 | 1473.5
1/2 NPK 35+15+12 | 73.16 6.35 4.7 | 247 11.62 | 813.6 | 7595 6.89 g 2.45 14.08 | 9854
1/2 NPK + Nitrobien (a) 35+15+12 | 78.52 ¥ i X 58] 243 14.08 | 9854 | 81.20 7.28 6.5 2.42 15.65 | 1095.3
1/2 NPK + Phosphoren (b) 35+15+12 | 71.50 6.77 62} 239 14.72 11030.2 | 72.42 6.95 6.4 239 15.18 | 1062.5
1/2 NPK + Rhizobacterin (c) 35+15+12 | 77.30 7.20 66| 236 15.65 | 10953 | 79.15 .37 6.7 2.38 1603 | 1121.8
1/2 NPK + Coatingin (d) 35+15+12 | 78.16 6.90 53| 247 | 13.08 | 9155 | 82.13 .15 8.3 | 241 15.22 | 1065.3
1/2ZNPK+a+b+c+d 35+15+12 | 79.60 7.05 68| 235 15.96 | 1117.5 | 82.93 7.18 7.4 2.37 17.65 | 12354
L.S.D. 0.05 6.14 213 1.15] 0.31 1.06 19.60 5.52 2.35 0.56 | 0.36 1.72 21.34

OB = Open bolls per plant
BW = Boll weight

SCP = Seed cotton yield per plant
SCF = Seed cotton yield per feddan.
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Seed content of protein reached the maximum (on an average of about
38.65% and 37.58%) when plants received NPK (70 + 30 + 24) kg/fed. and
1/2 NPK (35 + 15 + 12 kg/fed.) + biofertilizers (Nitrobien, Phosphorine and
Rhizobacterien) + micronutrients (Coatingien). The increase in protein percent
over the control amounted reached to 57.15% in the first season and to
58 12% in the second one. On the other hand, it can be noticed from Table
(5) that there is a little increase association between oil content in the seeds.
This result is in good agreement with that obtained by El-Akabawy etal
(2000) and Ragaa (1976).

Economic benefit study:

Data presented in Table (6) show the net return values obtained by
different treatments. It is clearly shown that higher values "net return” were
gained by the treatment NPK (70 + 30 + 24 kg/fed), compared with that 1/2
NPK (35 + 15 + 12 kg/fed.). In addition, the highest benefit value was
obtained with the treatment of biofertilizers (Nitrobien + Phosphorine +
Rhizobacterien) associated with micronutrients (Coatingien) under the 1/2
NPK (35 + 15 + 12 kg/fed.). Similar economical trend on cotton seed yield
was reported by El-Akabawy et al. (2000); Genaidy et al. (1994) and Abd El-
Latif et al. (1990).

CONCLUSION

These clearly confirmed that the biofertilizer treatments could be used
under the Egyptian conditions as effective tool to compensate the quantities
of used the chemical fertilizers and consequently reduce the consumption of
these fertilizers which turn minimizing the agricultural costs as well as the
Egyptian environmental pollution.
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