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Abstract

Two field experiments were carried out at Sids Agricultural Re-
search Station, during 1996 and 1997 seasons, to study the effect of
two planting dates (March, 15th and April, 15“‘) and three levels of po-
tassium fertilizer (0,24 and 48 kg K,O/fed) on yield components, and
quality of fiber and seed.

The resuls revealed that early planting increased number of fruit-
ing branches/plant, nuumber of total and open bolls/plant, seed cotton
yield, fiber fineness and fiber strength, but it decreased plant height and
position of first fruiting node and earliness percentage. On the other
hand, it had no effect on boll weight, seed index, lint percentage, oil and
protein percentages in cotton seeds.

Potassium application increased number of fruiting branches/
plant, number of total and open bolis/plant, boll weight, seed cotton
yield, earliness percentage, lint percentage, seed index, micronaire read-
ing, Pressley index, oil and protein percentages, while it deceased the
position of first fruiting node.

The level of 24 kg K,O/fed., is considered to be suitable amount
for cotton production under the conditions of the experiment. The
interaction did not exert any significant effect on all characters under
study.

INTRODUCTION

Sowing date is considered the most important factor among the different factors
which influence growth and yield of cotton. In Egypt, many investigations showed that
early sowing had a favourable effect on yield of seed cotton compared with late sow-
ing. Also, many workers studied the effect of sowing date on cotton plant such as
Shalaby and Shaker (1980) and Shafshak et al., (1987), who found that the yield and
its components increased in early planting. Regarding the growth of cotton plant,
Yassen (1986) and Abdel-Rahman (1989) mentioned that number of fruiting branches,
number of open bolls/plant, boll weight, lint percentage and seed index gradually de-
creased from early to late sowing. Concerning the fiber quality, Shalaby and Shaker
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(1980), and Shafshak et al., (1987), reported that fiber fineness and fiber strength in-
creased in early cotton planting. However, Nagib (1990), reported that fiber fineness
and fiber strength were not affected by sowing dates

Potassium is one of the most important elements in plant nutrition, its effect on;
enzyme activation, water relation, energy relations, transtocation of assimilates nitro-
gen uptake, protein and starch synthesis. Meanwhile many workers studied the effect
of potassium application,(Darwish 1991, Abdel-Aal et al. 1995, Abdel-Aal et al. 1995,
Abou-Zaid et al. 1997 and Hegazy and Genaidy, 1998), observed positive response of
cotton plants to potassium application.

The aim of this investigation is to study the effect of two planting dates and po-
tassium fertilization rates on yield and yield components, some fiber properties and

some chemical constituents of Giza 80 Egyptian cotton cuultivar.

MATERIALS AND METHODS

Two field experiments were conducted at Sids Agricultural Research Station
(Beni-suef Governorate) at two successive seasons (1996 and 1997).

Mechaincal and chemical analysis of the experimental soil is shown in Table 1.
The experimental plot was 4x3 meters, contained five ridges (4 m, long and 60 cm,
width) with a distance of 20 cm between hills and 8-10 seeds per hill, thinned to two
seedlings. Each experiment was arranged in split plot design with four replicates, where
planting date was allocated in main plots and potassium levels represented the sub-
plots. The first planting date was on March, 15th while the second planting date was
on April, 15”’, during the two studied seasons. All normal cultural practices were
followed as recommended for cotton production. Potassium fertilizer was added in
three rates, zero, 24 and 48 kg K,O/fed., as potassiuum sulphate (48% Ky0), after
thinning in one dose. In order to estimate growth and yield, five hills were chosen ran-
domly from each plot and the following characters were recorded at harvest stage (be-
fore first picking):

1. Growth characters: Plant height (cm), position of first fruiting node, and number
of fruiting branches/plant (sympodial branches).

2. Yield and Yield components: Number of total and open bolls/plant, bolls weight
(gm), it means (seed cotton yield /boll) (gm), seed index (gm.), it means weight of
100 seeds (gm), seed cotton yield / feddan in Kentars (Kentar=157.5 kg), and lint
percentage.
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Table 1. Mechanical and chemical analysis of the experimental soil before sowing.

components 1996 1997
Mechanical analysis
Coarse sand % 0.80 0.50
Fine sand % 14.16 8.47
Silt % 24.86 28.90
Clay % 60.18 62.13
Textural class clay clay
Chemical analysis
Organic matter % 1.32 473
available nitrogen (ppm) 33.10 21.70
available phosphorus (ppm) 5.80 9.00
available potassium (ppm) 203 214.0
CaC03 2.91 2.27
E.C. (mmhors/cm at 25°C) 0.55 0.68
pH 7.80 7.70

3.Technological properties: Fiber fineness (micronaire reading) and fiber strength
(Pressley index) were carried out at the laboratories of the Cotton Technology Re-
search Division, Cotton research institute, Agriculural research center, Giza, Egypt. The
test were carried out according to A.S.T.M., (1975). at constant relative humidity of
65+1 °C

4. Seed quality: Oil and protein percentages in seeds were determined according to
Chapman and Pratt method (1961) and A.O.A.C. (1970), respectively. Statistical
analysis was carried out according to Snedecor and Cochran (1981). Mean copmarison
was carried out using L.S.D. at 5%.

RESULTS AND DISCUSSION
1. Growth characters:
Plant height (cm):

The results in Table 2 reveal that plant height was significantly affected by pl-
anting date only in the second eason, 1997. However, late sowing date produced taller
plants compared with early sowing in both seasons. This increase could be due to hgih
air and soil temperature during sowing date. These results are in agreement with those
obtained by Nagib (1990), who reported that delaying sowing date increased plant
height. Concerning the effect of potassium, the data showed insignificant increase dur-
ing the two studied seasons. These results might be an indication that potassium incre-
ment had little effect on vegetative growth, which are in agreement with those ob-
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tained by Abou-Zeid et al., (1997). For the interaction, data in Table 2, showed insig-
nificant effect on plant height in both seasons. This, result indicated that the rate of
increase of plant height was the same for both treatments.

Position of first fruiting branch:

It is clear from the results in Table 2, that the position of first fruuiting branch
was significantly affected by date of sowing only in 1997 season and by potassium le-
vels in both seasons. The effect was confirmed during the two studied seasons where
plants sown at early date showed their position of first fruiting branch at a lower node
than that of late sowing date. This effect may be due to the balance between vegeta-
tive and fruiting growth, which occurred under the early sowing date. These resultts
are in harmony with those obtained by Nagib (1990), who found that early sowing had
a lowest node of first sympodial branch .

Potassium application tended to decrease the position of first fruiting node
where lower nodes were obtained for fertilized plants. This effect might be an indica-
tion that potassium increased the potentiality of fruiting organs. These results are in
the same line with those obtained by Abou-Zeid et al. (1997).

Number of fruiting branches/piant:

Results in Table 2 revealed that number of fruiting branches /plant was signifi-
cantly affected by sowing date and potassiuum levels in both seasons . The highest
number of fruiting branches/plant was obtained from plant sown at early date. These
results indicated that early planting induced fruiting growth, while delaying the sowing
date enhanced the vegetative growth. On the other hand, data cleared that there was
a positive relation between "K" levels and number of fruiting branchs/plant, where the
highest number of fruiting branches/plant was obtained at the highest level of potas-
sium (48 kg KoO/fed.). The previous results might be an indication that potassium in-
creased the potentiality of the growth fruiting capacity which reflected on this charac-
ter. These results are in agreement with those reported by Abou-Zeid ef al., (1997).

All growth characters were not affected significantly by the interaction between
planting date and potassium application.

2. Yield and yield components:
Number of total and open bolls/plant :

Data in Table 3 cleared that nuumber of total and open bolls/plant significantly
increasd in early planting in both seasons. This increase may be attributed to the long
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Table 2. Effect of planting date and potassium fertilizer on some growth characters of
Giza 80 cotton cultivar.

Planting Plant height  Position of first No. of fruiting
Ko,O {cm) fruiting node  banches/plant
date 1996 1997 1996 1997 1996 1997

March 15th 0 91.3 92.87 9.2 9.5 10.1 11.3
24 94.0 93.5 8.4 9.0 111 13.8

48 96.3 95.7 8.5 9.3 12.0 14.8

Mean 93.2 94.0 8.7 9.3 11.0 13.3
April 15th 0 95.3 117.8 9.5 10.8 9.7 10.3
24 97.0 ,,.120.0, 8.5 9.6 10.6 12.3

48 102.3, 122.5 8.8 9.8 11.0 12.5

Mean 98.2 119.9 8.9 9.9 10.4 11.7
Means of 0 93.3 105.1 9.4 9.9 9.9 10.8
potassium 24 95.5 106.8 8.5 9.3 10.9 13.1

levels 48 99.5 109.1 8.6 9.6 11.8° 137

L.S.D.at 0.05
Planting date A NS. 10:51 NS. 0.87  0.41 1.08
“k” level B N.S. N.S. 0.3. .0.56, ::0-57. 1:36

P2 Xk AxB N.S. N.S. N.S. N.S. N.S. N.S.

period of vegetative growth which has been achieved by early planting and consequen-
tly enhances boll formation and maturation. These results are in agreement with those
obtained by Shalaby and Saker (1980) and Abou-Zied et al., (1997).

Regarding the effect of potassiuum levels, it could be noticed that the applica-
tion of potassium up to 48 kg K,Offed., significantly increased number of total and
open bolls /piant where the highest number was obtained at the highest level of potas-
siuum (48 kg K,O/fed.), as compared with the lowest level of potassium (control
treatment). These results could be due to the role of K, O which affects respiration and
carbohyrate metabolism, and association with protein synthesis and water relation in
plant (Champman and Pratt, 1961). Similar results were obtined Abou-Zeid et al.
(1997), who reported that potassium application increased number of total and open
bolls/piant.
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Boll weight (gm)

Boll weight showed significat increase during the two studied seasons as a result
of the use different levels of potassium (Table 3). Plants reccived 48 kg Ko Of/fed., pro-
duced heavier bolls when compared with the control plants in both seasons. The same
trend was obtained by Abou-Zeid et al. (1997), who reported that "K" application had
a significant effect on boll weight. Table (1) clears that the amount of available potas-
sium in the soil was not enough to provide cotton plants by their requirements from
this element. Therefore, soil application of potassium fertilizer is expected to impact a
positive response to the cotton plant uptake of this element which increased the boll
weight. At the same time no significant differences were obtained in boll weight as a
result of planting date, but early planting produced heavier bolls as compared with late
planting. These results are in agreement with the work previously reviewed of El-Akkad
et al., (1981) and Shafshak et al., (1987). The data also showed that, the interaction
had no significant effect on boll weight.

Seed index (gm)

Data in Table 3 revealed that date of sowing hd no effect on seed index in both
seasons. However, late sowing data tended to produce heavier seeds. In this respect
Hammouuda (1984), stated that late sowing produced heavier seeds.

For the potassium levels. it appears that K level of 48 kg K,O/fed. decreased
significantly seed index as compared to check plant. The results might be due to the
fact that potassium enhanced seed formation and maturation of cotton fiber and sub-
sequently decreased seed weight. Also, Abou-Zeid et al., (1997), reported that potas-
sium application had significant effect on seed index. The interaction data showed in-
significant effect on seed index.

Seed cotton yield

Results of seed cotton yield, Table 4, show that planting date had significant ef-
fect on seed cotton yield where, the earlier planting surpassed the later one. The per-
centages of the increase of seed cotton yield owing to early planting date were 10.47
and 10.68% for first and second seasons, reapectively. This increase might be due to
the effect of early planting date on increasing both number of total and open bolls/
plant and boll weight. The same trend was obtained by Shafshak et al., (1 987) and Na-
gib (1990). Concerning potassium rates, data in Table 4, revealed that increasing po-
tassium rates significantly increased seed cotton yield compared with control treat-
ment. The highest value of seed cotton yieled was obtained when plants received 48
kg KoOf/fed. The percentage of increase reached 18.8 and 15.26% when the Plants
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Table 3. Effect of planting date and potassium fertilizer on yield components of Giza
80 cotton plants cultivar.

Planting No. of total No. of open Boll weight Seed index
K,O bolls/pant bolls/pant (gm) (gm)
date 1996 1997 1996 1997 1996 1997 1996 1997

March 15 th 0 12.9 15.2 10.4 124 2.69 298 1180 9.80
24 13.6 17.3 12.2 14.2 2.85 329 1162 9.50

48 15.0 18.3 13.5 15.6 3.00 343 1120 9.30

Mean 13.8 16.9 12.4 14.1 2.85 323 1181 947
April 15th 0 11.1 12.8 9.9 10.2 2.56 290 1195 10.40
24 12.5 147 115 12.2 2.81 323 1167 9.90

48 13.3 15.7 12.4 137 291 332 1152 970

Mean 12.3 14.4 11.6 12.0 2.76 316 1171 10.00
Means of 0 12.0 14.5 10.4 11.4 2.63 2.94 1.8 10.10
potassium 24 1341 16.5 12.9 13.2 2.83 326 1165 970

levels 48 14.1 175 13.4 147 296 337 1136 9.50
L.S.D.at 0.05
Planting date A 0.74 1.35 0.47 065 N.S. N.S. N.S. N.S.
“K” level B 0.84 1.83 1.86 1.17 0.11 0.13 0.30 0.23

“0" x ‘K AxB N.S. N.S. N.S. NS N.S. N.S. N.S. N.S.

were sown on March 15th and April 15”‘, respectively. The differences of seed cotton
yield obtatined among plants received 24 kg KyOffed., or 48 kg K,O/fed., were not
significant. Therefore, 24 kg K,O/fed., is considered to be the best rate for seed cot-
ton yield production . Increasing seed cotton yield as affected by 24 kg K,O/fed., appi-
ication may be attributed to positive effect of potassium on increasing the fruiting ca-
pacity of the cotton plant especially when accompanied with lower soil content of
available potassium Table 1. These results are in line with those obtained by Abdel-Aal
et al. (1995) and Abou-Zeid et al. (1997). Data also showed that the interaction be-
tween sowing date and postassium application had on effect on this character in both
seasons. In general, the highest seed cotton yield was obtained from plants sown at ea-
rly date and received 48 kg K,O/fed.
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Table 4. Effect of planting date and potassium fertilizer on yield and lint percentage of
Giza 80 cotton plants cultivar.

Planting Seed cotton  Lint percentage
Ko,O  vyield (ken/fed) %
date 1996 1997 1996 1997

March 15th 0  10.28 10.68 38.25 39.70
24 11.69 11.88 39.50 41.10

48 12.19 12.28 39.77 41.37

Mean 11.39 11.61 39.17 40.54
April 16th 0  9.27 9.63 37.60 39.03
24 10.64 10.69 38.40 40.17

48 11.04 11.14 38.62 40.53

Mean 10.31 10.49 38.21 39.91
Means of 0 978 10.16 37.92 39.36
potassium 24 11.17 11.29 38.90 38.95

levels 48 11.62 11.71 39.19 40.95
L.S.D.at 0.05
Planting date A 0.56 0.96 N.S. N.S.
“K” level B 0.90 1.08 0.78 0.30

“pr x “k” AxB N.S. N.S. N.S. N.S.

Lint percentage

Data in Table 4 clear that lint percentage was significantly affected by potas-
sium application where, the highest value was obtained from the highest rate 48 kg
KoOffed., in both seasons. These results are in agreement with data obtained by Ga-
malat et al. (1994).

3. Technological properties:

It is clear from Table 5, that fiber properties (micronaire and Pressley), were sig-
nificantly affected by planting date in both seasons. These fiber properties tended to
increase in early planting date when compared with late one. This increase could be due
to the fact that earty planting help the fibers to have high maturity. These results are
in agreement with those obtained by Shalaby and saker (1980) and Shafshak et al.
(1987).
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Table 5. Effect of planting date and potassium fertilizer on fiber fineness, fiber strength, oil
percentage and protein percentage of Giza 80 cotton plants cultivar.

Planting Micronaire Pressley QOil Protein
date KO Value Index percentage percentage
1996 1997 1996 1997 1996 1997 1996 1997
March 15th 0 4.7 4.8 9.5 9.4 20.830 20.45 28.52 28.73
24 4.8 4.9 9.7 9.6 20.80 20.89 28.65 28.83
48 4.8 4.9 9.9 9.8 20.89 20.98 28.80 28.97
Mean 4.8 4.9 9.7 9.6 20.66 20.77 28.65 28.84
April 15th 0 4.4 4.4 9.3 9.2 19.76 19.94 28.44 28.63
24 4.5 4.6 9.5 9.5 20.28 20.39 28.58 28.75
48 4.6 4.5 9.4 9.3 20.47 20.77 28.68 28.88
Mean 4.5 4.5 9.4 9.3 20.17 20.36 28.56 28.75
Means of 0 4.5 4.6 9.4 9.3 20.03 20.19 28.48 28.68
potassium 24 4.6 4.6 9.6 9.5 20.36 20.69 28.62 28.79
levels 48 4.7 4.7 9.6 9.5 20.45 20.87 28.74 28.92
L.S.D.at 0.05
Planting date A 0.21 0.31 0.26 0.26 N.S. N.S. N.S. N.S.
“K” level B N.S. N.S. N.S. N.S. 0.25 0.832 0.06 N.S.
P kY AxB N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
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Also, data from Table 5, show that there was no significant effect of pottas-
siuum application on fiber quality i.e. micronaire value or Prssiey index in both seasons.
In this respect Kamprath et al., (1968), Silvertoth et al. (1992), and Gamalat et al.
(1994), reported that increasing potassium fertitizer had no influence on lint proper-
ties.

4. Seed quality characters:

QOil percentage in cotton seeds was not affected by pinting date in both seasons,
but there was slight increase in favour of early planting date, as shown in Table 5.
These results are expected, since early planting gives these components a good
chance to complete their fromation.

Also the results in Table 5, show that potassium treatments exerted a signifi-
cant effect on seed oil percentage in both seasons. The highest values were obtained
from plant received the highest K rate. Madrainove (1984), found that seed oil content
was increased with increasing K rate from zere to 150 kg K,O/ha.

Concerning protein content in cotton seeds, Data in Table 5 show that protein in
cotton seeds was significantly affected by K treatment in the first season only.

For the effect of date of sowing and the interaction between K levels and date
of sowing, results showed insignificant effect on oil and protein in cotton seeds.

In general applying potassium up to 48 kg K,O/fed., tended to increase slightly
oil and protein percentage that untreated plants (control). The maximum values were
obtained from plants fertilized with 48 kg K,O/fed. This might be due to the direct
role of such element on protein synthesis. Azab et al. (1993), obtained similar results.

Therefore, it could be concluded that potassium fertilizer gave the highest yield
and yield components when it was applied at early sowing date while, the reverse was
true for the late sowing date.



M.S. ABOU EI-NOUR et al. 1229

REFERENCES

1. Abd El-Aal, H.A., H.M. Abou-Zeid, and A.A., Darwish. 1995 a. Mechanized transplant-
ed cotton as influenced by plant spacing and potassium fertilization rates. J. Agric.
Sci. Mansoura Univ., Egypt, 20 (6):2691-2695.

2. Abd El-Aal, H.A., E.A.Makram, and A.A., Darwish 1995 b. Effect of soil and foliar ap-
plication of potassium timing on growth and yield of cotton cultivar, (Giza 75).
J.Agric. Sci., Mansoura Univ., 20 (5):1997-1004.

3. Abou-Zeid, H.M., S.A.l. Abd El-Aal and R.R. Abd El-Malak 1997. Effect of potassium
sulphate application methods and timing on growth productivity of the cotton culti-
var, Giza 77.J.Agric. Res., 75 (2):495-503.

4. A.O.A.C 1970. Association of Official Agricultural Chemists of official Methods of
analysis of Agricultural materials. Washington, DC., U.S.A.

5. A.S.T.M. 1975. American Society for Testing and Materials. Philadelphia, U.S.A. (D-
1447 and D 1448).

6. Azab, A.S.M., Fatma M.A., and Sh. H.El-Halawany 1993. Response of Egyptian cotton
to potssium fertilization. Egypt. J. Appl. Sci, 8 (6):486-496.

7. Chapman, H.D. and P. F. Pratt 1961.Methods of analysis for soil plants and water,
Univ, of Cal. Div. Agric. Sci., U.S.A.: 150-152.

8. Darwish, A.A., 1991. Effect of plant density, potssium fertilizer and micro-nutrient
on the cotton yield and quality. Ph.D. Thesis, Fac. Of Agric., Al-Azhar Univ. Egypt.

9. El-Akkad, M.H., M.A. Abd El-Dayem, A.F.H. EI-Okkia and M.H. Fouad. 1981. Influence
of planting date on flowering, boll setting, yield and earliness in Giza 69 variety. Ag-
ric. Res. Review, 59 (9): 149-168. 2

10. Gamalat, A. Wahdan, M.H.H. Ghourab and O.M.M. Wassel 1994. Physiologivai effect
of potassiuum fertilizer and some micro-nutrients on productivity and chemical
composition of Egyptian cotton (Giza 75). Menofia J.Agric. Res., 19 (4): 1651-
1663.

11. Hammouda, M.M. 1984. Effect of planting dates, nitrogen rate and its time of appl-
ication on yield and earliness of Egyptian cotton. Ph.D. Thesis, Fac. of Agric., Al-
Azhar Univ., Egypt.



1230 EFFECT OF POTASSIUM ON COTTON

12

13.

14.

15,

16.

17.

18.

19.

20

Hegazy, M.A. and S.A. Genaidy 1998. Potassium fertilization for some main field
crops in relation to irrigation water quality. Egypt. J.Agric. Res., 76 (2):437-449.

Kamprath, E.J. and C.D. Weich 1968. Potassium nutrition in production and utiliza-
tion of quality cotton, earliness and yield characters. Principle and practices. lowa
State Univ., Press, U.S.A., 256-276.

Laila, M.A. Abd-El-Rahman 1989. Effect of planting date on earliness and yield
character in cotton. Agric., Res. Rev., Egypt., 67 (5): 751-756.

Madrainov, |., 1984. Potassiuum fertilizer and oil content of cotton seed. Khoopko-
vod Stvo, 6:11-12 (c.f. Field Crop Abst., 38 (6): 3162).

Nagib, M.A., 1990. Effect of some cultural practices on the productivity of Giza 80
cotton cultivar in Middle Egypt. M. Sc. Thesis, Fac. of Agric., at Moshtohor, Zagazig
Univ., Egypt.

Shafshak, S.E., A.A.Sallam, M.K. Khalifa and M.M. Awaad 1987. Effect of planting
date on yield components and lint properties of some cotton varieties. Agric. Res.
Rev. 65 (4): 755-587.

Shalaby, Y.A. and |.A.E. Saker 1980. A study of some flowering and bolling charac-
ters as affected by some cultural operations. 1 st Cotton Conf. Agric. Res. Center.,
Egypt. 12-15 Oct., 1980.

Silvertooth, J.C. S.H. Husman, [.E.Malcuit and L.A. Docrge 1992. Upland cotton re-
sponse to soil and foliar application potassium fertilizer. College of Agric. Report
Series P.91 Cooperative Extention Agric Exp. Sta. Arizona Univ. Tucson.

. Snedecor, G.W. and W.G. Cochran 1981. Statistical Method 7th ed. lowa State
Univ. U.S.A.



M.S. ABOU EI-NOUR et al. 1231

YRS T RCRTI SOR g

| AFSURSI N | ISOVPRRL TUPSUN, | (WMDY | AORRDUIRE RN | I, T S

Soma = el 5l gl 58 pe = bl & pa agas )
- Spadl = el S &g S o = Dl 5 5Lkl 5l , Y apas Y

Unslaay oy el 5 Sopa ) Taal alia oIl e 50 GlES 5L a0 caa ]
Vo ke Vo) Eal 55l Ganesa e IS 08 Ll 5o B VAAY NARY g B o
(013 /iy paS EACYE L him) sl el el shs D535 g (o

s3es 0 Lpaillp S5 sae Ha USBulyy e conand 3,0kl Tel 30 o @A s i
S Wasdl wliay plas / HUasally 5ol Ghill Jyanay o bl le pianlly AU 5L
359 00 38 Lostae S o Latiy e (g a3 g b Jsh e GALEAS] ) ool LaS s Tagat s 0l
S L B RV IS U RS LRCE S [ SN Y EN [ PP SN | Y Y PP ST

aae e WS Bala )y B pesl s 81 U GIS S gl asa sl i L lall ceaa i LeS
Jsmamsy 3 0l Jalaay 3550 555 banugtias ¢ pidnlly JSI 5ll sae o Lyl p LAY
Ppeds 3,30 B oyl el Loy pdall Slay e ,aSanll iy a3l LEl
el 5 5108 /iy e an S YE Juas G U1 cen i iy GRAITULS wlia e Uy
e IS (3 5850 il e Jswana el e Jgaaall S d) apan sl ol Jaa
A andl G, et Zal 31



