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Abstract

Three levels of nitrogen 40,60 and 80 kg/fed. were employed
with two doses of Pix [1,1-dimethylpiperidinium chloride] (250 and 500
mi/fed.) plus a non-treated check (water) in 1997 and 1998 seasons.
Giza 87 cultivar was used and Pix was sprayed twice at the beginning of
flowering stage and 15 days later.

Combined data revealed that increasing N level from 40 up to 80
kg/fed. increased final plant height, number of main stem internodes,
sympodia, boll set percentage, earliness percentage, number of open
bolls, boll weight, lint percentage and seed cotton yield (kintar/fed),
while it decreased main stem internodal length, aborted sites percent-
age and number of unopen bolls. N level had no effect on number of
monpodia, nodal position of the 1st sympodium and seed index.

Comparing with untreated check plants, spraying Pix resulted in
decreasing final plant height, number of main stem internodes, monpo-
dia, sympodia, aborted sites percentage and number of unopen bolls/
plant while it increased boll set percentage, earliness percentage, num-
ber of open bolls, boll weight, seed index and seed cotton yield (kintar/
fed.). The obtained reductions or increments resulted from Pix spraying
were further strengthened as its dose increased from 250 to 500 ml/
fed. Pix treatment had insignificant effect on main stem internodal
length and nodal position of the 1st sympodium. The interaction of ni-
trogen level by Pix treatment was not significant for all criteria studied
except for seed cotton yield.

INTRODUCTION

One of the earliest observations was that cotton tends to be growthy, i.e. taller,
wider and have larger leaves when it grows in fertile soil and/or under exceeded water
supply and N rates, then yield reduction may occur. This yield reduction is usually an in-
direct result of excessive vegetative growth which leads to greater fruit shedding, de-
layed maturity and increased boll rot. Reductions in canopy height, width, and leaf area
can be obtained with application of the plant growth regulator mepiquat chloride (1, 1-
dimehylpiperidinium chloride) (York, 1983, Reddy et al., 1992 and 1995 and Abd El-
Aal,‘ 1998). The use of mepiquat chloride has apparent effects in reducing boll infesta-
tion (Chambers et al., 1978), monopodial and sympodial branches, No. of main stem in-
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ternodes and main stem internodal length (Reddy et al, 1990). Mepiquate chloride
may also increase earliness, No. of open bolls and boll weight (Abd El-Aal, 1998), lint %
(York, 1983) and vyield (Azab et al, 1993, Shumway, 1995 and Abd El-Aal, 1998).
Many investigators have reported that higher nitrogen rates could be applied in combi-
nation with mepiquate chloride without fear of excessive vegetative growth (York,
1983). The effect of N on earliness and yield will be discussed later.

The objective of this study was to evaluate the responses of Giza 87 cotton cul-
tivar to mepiquate chiloride (Pix) under different nitrogen levels.

MATERIALS AND METHODS

Two field experiments were carried out at Sakha Agricultural Research Station
during 1997 and 1998 seasons using nitrogen rates of 40, 60 and 80 kg/fed. as main
plots and Pix (mepiquate chloride) treatment i.e. zero (water), 250 and 500 ml per
feddan as subplots ir split plot experimental design with four replications. Pix spraying
took place at the beginning of flower initiation twice with 15 days interval using hand
operated compressed air sprayer at the rate of 200 L-water per feddan. Each plot con-
sisted of 6 rows 5 m long and 3.6m width. Cotton seeds of Giza 87 cultivar were plant-
ed at the last week of March in both sea‘sons in hills spaced 20 cm apart. Nitrogen fer-
tilizer was added in two equal doses at thinning and two weeks later while phosphorus
and potassium were applied as 15 kg P205 and 24 kg KQO during soil preparation and
before the fourth irrigation, respectively. All other cultural practices were done as rec-
ommended in cultivating cotton. Ten plants from 5 guarded hills were randomly chosen
from each plot at picking to estimate the following characters:

Growth characters:

Final plant height (cm), number of main stem internodes, main stem internodal,
main stem internodal length (cm), number of monopodia and sympodia/plant.

Earliness measurements

Nodal position of the 1st sympodium, percentages of boll set, aborted sites and
earliness: (First picking / 1st + 2nd picking) x 100

Seed cotton yield and its components:

. Numbers of open and unopen bolls/plant, boll weight/plant, lint percentage,
seed index (g/100 seeds) and seed cotton yield of all plants/plot and then trans-
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formed to its corresponding values in kintar per feddan.

All the data obtained were subjected to normal statistical and combined analysis
of the two seasons according to Little and Hills (1978). The mean values were com-
pared using the L.S.D. at 5% level (Snedecor and Cochran, 1967).

Table 1. Mechanical and chemical analysis of soil sampleds at 0-30 cm depth from sur-
face in 1997 and 1998 seasons. .

Soil characters 1997 1998
PH (1:2.5 suspension) 8.20 8.00
Organic matter % 1.50 1.60
Soil structure % Clay Clay
Total 5.5 % 0.68 0.64
Bicarbonate % 2.00 1.90
Chloride % 8.61 8.20
Sulfuric % 6.40 6.16
Ca % 2.00 1.80
Mg % 1.70 1.50
Na % 4.50 4.55
Available N (ppm) 8.20 8.00
Available P (ppm) 8.40 8.30
Available K (ppm) 670.00 680.00

RESULTS AND DISCUSSION
A. Growth characters:

Data presented in Table 2 revealed the influence of N levels and mepiquat chlo-
ride (Pix) and their interaction on some growth characters in 1997, 1998 and its com-
bined.

Nitrogen levels

It is well noticed that final plant height, number of main stem internodes and
sympodia were significantly increased in favour of nitrogen increase up to 80 kg/
feddan. Reversely, increasing N level decreased main stem internodal length. The later
trend may be due to that the magnitude of plant height increase was less than that of
main stem internode number as N level increased. There were no monopodia differenc-

es, however, with the three N levels. The increment in most growth characters studied

.
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herein may be due to lower level of organic matter and available N in the soil (Table 1)
whereas nitrogen often plays a major role in determining the expression of a wide
range of plant variables including plant size, fruiting intensity, boll retention rate, boll
size and total boll number per plant. Similar results were obtained by Azab et al.
(1998), El-Shahawy et al. (1994), El-Debaby et al. (1995), El-Gahel et al. (1995) and
Abd El-Malik and Abd El-Aal (1998).

Mepiquat chloride (Pix)

Combined data clear that Pix treatment significantly reduced plant height, num-
bers of main stem internodes, monopodia and sympodia/plant. These reductions in
growth characters were further strengrthened with higher concentration of 500 ml/
fed. compared to untreated control. Pix treatment failed to exert a pronounced effect
on main stem internodal length. The above reduction due to Pix application could be
explained on the basis that Pix partially inhibits one of the enzymes that is involved in
Gibberellic acid biosynthesis which is an important plant hormone for cell elongation.
These trends of results are in harmony with those obtained by Azab et al. (1993),
McCarty and Hedin (1994), Reddy et al. (1995), Ramachandra et al. (1996) and Abd
El-Aal (1998).

B. Earliness measurements

The effect of nitrogen level, Pix treatment and their interaction on some earli-
ness measurements is presented in Table 3.

Nitrogen levels

Earliness measured as percentages of boll set aborted sites and first picking re-
lated to both first and second picking was increased by increasing nitrogen level from
40 up to 80 kg/fed. N level had no effect on nodal position of the 1st sympodium. De-
layed maturity with lower nitrogen level may be primarily attributed to inadequate nu-"
trition for boll formation and secondarily due to more shedding. For Giza 87 cotton cul-
tivar which characterizd with a compact canopy, there appeared to be a trend toward
decreased early mature bolls as N rates were decreased. Similar result was obtained by
El-Gahe! et al. (1995) concerning boll set percentage and nodal position of the first
sympodium. The resuits regarding percentages of aborted sites and earliness disagreed
with those obtained by Azab et el. (1993), EI-Gahel et al. (1995) and El-Shahawy et al.
(1997).
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Mepiquat chloride(Pix):

Data of earliness measurements indicated that plants treated with Pix significan-
tly tended to be earlier in maturation comparable to untreated plants. Higher percent-
ages of boll set and earliness associated with lower aborted sites resulted from plants
receivd two Pix sprays of 500 ml/Fed. however, nodal position of the first sympodium
was not affected by Pix treatment. The effect of Pix on enhancing early maturation and
boll set may be explained on two hypotheses. One possibility is improved light penetra-
tion into the lower canopy due to smaller leaves. A second possible explanation for im-
proved boll set is an enhanced supply of carbohydrates for bolls when Pix limits the
growth of leaves and stems. These results also agreed with those obtained by Azab et
al. (1993) and Munier et al. (1993).

C. Seed cotton yield and its components:

Data presented in Table (4) show the effect of nitrogen level, Pix treatment and
their interaction on seed cotton yield and its components.

Nitrogen levels:

It is obvious that nitrogen level positively affected umber of open bolls, boll
weight, lint percentage, seed index and yield (kintar/fed.), while number of unopen
bolls had a reverse trend. In combined data, increasing N level from 40 to 60 and to 80
kg/fed. increased yield by about 7% and 18.5%, respectively. These results may be as-
cribed on the basis that the greater amount of seed cotton yield was primarily due to ,
higher number of open bolls, heavier lint per boll and lower unopen bolls, and secondari-
ly due to lack of feeding nutrients in the soil (Table 1) magnified the effect of the addi-
tional doses of nitrogen. Such results were obtained by El-Shahawy et al. (1994), ElI-
Debaby et al. (1995), El-Gahel et al. (1995) and Abd EI-Malik and Abd El-Aal (1998).

Mepiquat chloride (Pix):

It is evident that spraying Pix whether with lower (250 ml/fed.) or higher (500
mi/fed.) concentration resulted in higher number of open bolls, boll weight, lint per-
centage, seed index and seed cotton yield (kintar/fed.), while decreased number of un-
open bolls comparing with untreated control. The increase in yield may be due to the
increase of early maturity that combined with increased open bolls related to boll set
specially at the lower sympodia, where Pix acts as a reducer to abssisic acid and ethy-
lene” hormones. Similar results were obtained by Makram (1988), McCarty and Hedin
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(1994), Shumway (1995) and Abd El-Aal (1998).
D. Effect of nitrogen level x Pix treatment interaction:

It is clear that no nitrogen level by Pix treatment interactions were found for all
traits studied herein except for seed cotton yield in 1998 season and combined data.
Table (5) revealed that the highest yield was obtained from applying both 80 kg N/
fed. and 500 ml Pix/fed., while the lowest values resulted from plants without spraying
Pix and fertilized with 40 kg N/fed.

Table 5. Means of seed cotton yield (kintar /fed.) as singificantly affected by the inter-
action between nitrogen level and pix treatment and (combined data of

both 1997 and 1998 seasons)

Pix Untreated 250 ml/fed. 500 mi/fed

N levels check two sprays two sprays
40 kg /fed. 6.39 ¢ 7.45d 8.79 bc
60 kg/fed. 6.47 e 8.46 ¢ 9.10 b

80 kg/fed. 7.70 d 9.06 b 9.76 a
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