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Abstract

The permanent Experiment at Bahtim has been established in

1912 with three rotation systems of the main crops; cotton, wheat, and

corn to study the effect of continuous application of mineral fertilizers

and farmyard manure on crop yield. The yield resuits of cotton plant dur-
ing 1979 to 1989 was studied and results showed:

1 . Mineral fertilization treatments gave highly significant increases in
yield of cotton when compared with unfertilized plots. The miineral
fertilizer treatments could be arranged as follows: NPK> N> O.

2 . The farmyard manure plots gave higher yields of cotton than unman-
ured plots and were comparable to that obtained by NPK treatment.

3 . The cotton yields of the three-year rotation were higher than thoses
of any other rotation.

INTRODUCTION

Cotton is considered one of the major crops which plays an important role in
the Egyptian economy. It is of great interest to investigate the effect of fertilization
and agricultural rotations on its yield. El-Damaty and Baradi (1956) analyzed the
results of the permanent manuring experiment at Bahtim on crop yields from 1950
to 1955. They found that either mineral or organic fertilizaton showed a positive
responses of cotton yield. Also , they noted that the application of nitrogen and -
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phosporus fertilizers showed obvious increases in cotton yield than did nitrogen fer-
tilization alone. Eid (1959) found that the application of calcium superphosphate in
combination with nitrogen resulted in a higher cotton yield than did nitrogen fertili-
zation alone. El-Sweedy et al (1985) and El-Shafie (1989) showed that the highest
yields of cotton were obtained in plots receiving NPK fertilizer under three-year ro-
tation while the least were found in the unfertilized plots under one-year rotation.
Also, farmyard manure resulted in higher cotton yields than did the control and N-

treatments.

The current work was carried out to study how manuring, fertilizing and ro-
tation affect cotton yield in a long-term experiment.

MATERIALS AND METHODS

The Permanent Experiment plots at Bahtim were chosen for this work. Some
plots of this experiment received mineral fertilizers since 1912, while other re-
cieved anually 1 sm3/fed. farmyard manure since 1919. The layout of experiment is
illustrated in Fig.1. The rotations followed are one-two- and three-year rotations.
Fertilization treatments of the three rotations are; unfertilized, N, NP, NPK and
farmyard manure "FYM". The rotations (crop system) followed in the experiment
from 1979 to 1989 are shown in Table 1. In 1978 , the whole area of experiment
was infested by herbs and treated with herbicides and left fallow for a complete

Table 1. Rotation followed in the Bahtim permanent experiment from 1979 to 1989

Years l-year rotation 2-year rotation 3-year rotation
1970 Cotton Cotton Cotton
1980 Cotton Wheat/Corn Wheat/Corn
1981 Cotton Cotton Wheat/Corn
1982 Cotton Wheat/Corn Cotton
1983 Cotton Cotton Wheat/Corn
1984 Cotton Wheat/Corn Wheat/Corn
1985 Cotton Cotton Cotton
1986 Cotton Wheat/Corn Wheat/Corn
1987 Cotton Cotton Wheat/Corn
1988 Cotton Wheat/Corn Cotton
1989 Cotton Cotton Wheat/Corn
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year period.

Soil analyses were done according to the standard methods. Some physical and
chemical properties are shown in Table 2.

The obtained results were statistically analyzed according to Ceapiou (1868).

RESULTS AND DISCUSSION

The average yield values of cotton obtained under manuring and fertilizer
treatments throughout the three rotations over the period 1979 to 1989 are shown
in Table 3. Results can be discussed under the following subheadings:

Effect of manuring and fertilization

For the 1979 season, which followed no cultivation for one year, yields of
cotton plants were enhanced for all treatments under study compared with those
produced in the following seasons under investigation.

Regarding the effect of mineral fertilizer treatments on cotton yield, data
showed highly significant differences between different fertilizer treatments. The
highest yields of cotton were found with complete fertilization (NPK) , while the
lowest ones were found with unfertilized plots for any or both rotations and years
of cultivation under study. Generally, the application of superphosphate combined
with nitrogen (NP) caused more increase in yields of cotton than did nitrogen alone.
Also , application of potassium with superphosphate and nitrogen, (NPK) led to an in-
crement in yield of cotton plants than that of NP fertilization alone, (Fig. 2). This
may hold true with findings by El-Sweedy et al (1985) and El-Shafie (1989) as they
reported that significant increases of cotton yields were realized due to potassium
fertilization during the long history of the permanent experiment.

Many investigators handled the effect of potassium fertilization on cotton
yield and stated that no significant differences were realized between the NP and
NPK fertilization treatments.

The effect of farmyard manure on yield of cotton plants, indicated that the
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Table 3. Effect of permanent fertilization and agricultural rotation on cotton yield
from 1979 to 1989

Years
Rotations Ti Mean
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
o} 149 1.51 1.07 0.53 0.12 020 0.96 0.78 0.27 0.02 0.17| 0.64
N 367 346 278 083 025 036 214 167 0.58 003 035 1.47
NP 447 439 297 1.17 034 044 261 173 068 0.06 038 1.75
1-year NPK 572 564 3.65 135 035 049 333 228 075 0.2 042 2.19
rotation FYM 6.49 449 3.50 1.25 035 043 330 227 073 0.16 0.44] 1.96
Mean 4.01 390 2.80 1.03 0.28 038 038 175 060 0.08 035 1.60
LS.D Years (Y) Treamtments (T) YXT
at 5% 0.16 0.11 0.36
at 1% 0.21 0.14 0.48
0 2.86 1.40 1.23 1.67 0.36 0.28| 1.30
N 5.3 2.90 7.7 2.99 0.92 0.38 2.34
25ear | NP 570 4.14 2.16 3.32 1.04 0.72| 2.85
cotation | NPK  7:32 4.73 2.55 4.27 1.21 0.80| 3.48
FYM 6.40 4.70 2.47 4.30 1.41 0.81| 3.30
Mean 5.48 3.57 2.02 3.31 0.93 0.60| 2.65
LSD Years (Y) Treamtments (T) YXT
at 5% 0.18 0.16 0.40
at 1% 0.24 0.22 0.53
o] 3.03 0.68 1.83 0.22 1.44
N 5.12 1.41 3.03 032 2.41
NP 6.05 1.31 3.52 0.89 2.94
3year | NpK 7.78 1.42 4.53 ; 1.39 3.78
rotation | gym  7.67 1.30 4.30 1.63 3.73
Mean 5.63 1.17 3.44 0.90 2.86
LS.D Years (Y) Treamtments (T) YxT
at 5% 0.10 0.12 0.23
at 1% 0.14 0.16 0.31
Common years
Mean 5.14 3.07
L.S.D Ratations (R) Years (Y) Treamtments (Y) (T)EXY RxT YxT RxyxT
at 5% 0.13 0.10 0.16 0.18 0.28 0.23 0.40

at1% 0.17 0.14 0.22 024 038 031 0.53
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yields of cotton plants were greatly increased in the plots receiving farmyard man-
ure as compared with unmanured ones. The effect of farmyard manure was compar-
able to that noticed with the complete mineral fertilization (NPK) for either rota-
tions or years of cultivation under study. In spite of the long-term cultivation period
of the manured plots, they were able to produce relatively high crops without any
further mineral fertilizer application . The obtained results emphasised favorable
role of manuring which could not be ignored at all and holds true with Pother (1981)
who indicated that farmyard manuring seems to be sufficient for obtaining quite good
crop yields. This finding alos may be attributed to the role of organic matter content
in improving different soil properties and , consequently , in improving soil produc-
tivity.

Effect of agricultural rotation

Data in Table 3 and Fig.3 indicate that the yield of cotton plants was highly
significantly affected by agricultural rotation. The highest yields of cotton plants
were acheived under 3-year) rotation while the lowest ones were obtained with the
1-year rotation. This may be due to the improvement of soil conditions for plant
growth under 3-year rotation compared to 2-rotations. Similar results were ob-
tained by Beatty and El-Dridge (1 982)

Effect of different interactions

Data in Table 3 show that the effect of interactions among the studied factors,
all expected di- and tri-interactions were of high significant effect . The highest
yields of cotton plants were realized in plots treated with NPK and FYM under three-
year rotation.

It is clear that the trend of this interaction is quite similar to that found in
case of individual factors under study.
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