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ABSTRACT: Two field experiments were carried out at the Experimental
Farm of Mallawi, Agric. Res. Station, Minia Governorate during 2000 and 2001
seasons to study the physiological effects of ABT No. 7 compound
(containing I1AA and NAA) on the chemical composition and yield and yield
components as well as fiber properties of cotton plants. ABT No. 7 was
applied as soaking seeds (10, 20 and 30 ppm} and spraying at thinning stage
or at squaring stage (10, 20 and 30 ppm} on cotton plants.

Soaking treatment with ABT No. 7 (30 ppm), spraying at thinning (20 ppm)
and squaring at all concentrations had positive effect on chiorophyil leaf
contents, while spraying at thinning and squaring stages (10, 20 and 30 ppm)
resulted in relative decrease in carotenoides contents as compared to
control. Spraying at squaring stage with ABT No. 7 at (10, 20 and 30 ppm)
produced the highest level of reducing sugars, non-reducing sugars and
total soluble sugars. In general, freatments seemed fto increase phenolic
compounds as well as auxin coptents in cotton leaves. Soaking seeds or
spraying plants led fo insignificant increase in plant height or number of
fruiting branches per plant. Significant increases in number of bolls per plant
was observed. All treatments increased the plants to retain more bolls (boll
sefting %) and reduced shedding % of young bolls. No significant differences
were observed in boll weight or seed index, Significant increases in seed
cotton yleld (kentar/feddan) were observed especially when plants sprayed at
squaring stage> Different treatments did not exert significant effects on
earfiness % and lint% as well as fiber properties, i.e. micronaire reading or
pressely index.

Key words: Cotton, ABT No. 7, iAA, NAA, Boll setting, boll shedding,
chlorophylis, carbohydrates, phenols, auxins, cotton yleld

INTRODUCTION

One of the important causes for reducing shedding of buds, flowers and
young bolls is physiologically contrelled by chemical substances that is of
particular interest in this connection are the bioregulators.

in order to achieve higher seed cotton yield, it is necessary to improve
the fruiting coefficient. Application of these substances in the correct
concentration and at a specific time during plant development may improve
the fruit set. Auxins are thought to play a part in abscission of leaves and
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young bolle (CosMUIN 4N Morer, 18E3). ThE CYED Of Gurmi in sver

plants can be controlied by supplying it from outside source by scaking or
spraying a chemical substances containing |IAA and NAA commerciafly
known as ABT No.7.

The use of synthetic growth regulator chemicals to improve yield and
quality of cotton has been researched by numerous investigators. Eid and
Abdel-Al (1985) found that hormonal contents of bolls, especially auxin, have
important role in boli abscission. They added that spraying 10 and 20 ppm
- NAA tended to increase reducing sugars and total phencis in leaves. Abdel-
Al (1981) reported that spraying IAA at start of flowering increased the
polyphencls content in bolls. Gamalat Wahdan (2000) reported that IAA
application affected significantly most of the chemical constituents of cotton
leaves i.e., chlorophyll a, total soluble sugars and phenolic compounds. EI-
Gabiery (2002) obtained similar approaches with spraying NAA twice on
cotton plants.

Concerning yield and yield components, several investigators {Osman et
al., 1985; Sawan et al., 1989; Gamalat Wahdan, 2000) reported that most of
yield components of cotton piant were increased by application of IAA,
Furthermore, Sawan et al. (1989), Sawan and Saker (1998) and El-Gabiery
(2002) reported that application of NAA significantly affected the number of
flowers per plant, boil setting percentage and number of total and open bolls
per plant. .

Gamalat Wahdan (2000} and El-Gabiery (2002) reported .that foliar
application of 1AA or NAA generally had practically no effect on fiber
properties. - :

The aim of this study was to evaluate the effect of the synthetic growth
regulator (containing IAA and NAA} commercially known as ABT No, 7 as
soaking or foliar application at various concentrations on Giza 83 cotton
variety.

MATERIALS AND METHODS

The present work was designed to evaluate the effect of China growth
regulators ABT No. 7 (containing Indole acetic acid and 2-Naphthalene acetic
acid 1:1) on some chemical contents, boll shedding, vield and vyieid
components of the Egyptian cotton cultivar Giza 83.

A field experiment was carried out at the experimental Farm of Mallawi
Agricultural Research station, Minia Governorate, during the two successive
seasons of 2000 and 2001,

The treatments of ABT No. 7 were as follows:

Treatments ABT No. 7 concentration (ppm)
Control 0 zero

Soaking for 24 hr before sowing 10, 20, 30

Spraying at thinning stage 19, 20, 30

Spraying at squaring stage 10, 20, 30
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Cotton seeds were planted on Aprii 4th and 5th in 2000 and 2001
respectively. After 36 days, thinning was carried out leaving 2 plants per hill.
All plants received an adequate amounts of nitrogenous, phosphatic and
potassium fertifizers as recommended for cotton variety. Al agricultural
practices were carried out as usual,

The experimental design was randomized complete blocks in four
replications; each consisted of 5 rows, 4 meters long, 60 cm apart and hlll
spacing.

For chemical analysis, a random sample of the top fourth node leaves
were taken 15 days after thinning for soaking treatments and 15 days after
spraying treatments to determine some chemical constituents, i.e.
chlorophyll (Arnon, 1949); carotenoides (Rolbelen, 1957); total soiuble
sugars (Cerning, 1975); reducing sugars (A.O.A.C., 1965); polyphenols
" (A.O.A.C., 1965); and totai phenols (Simons and Ross, 1971}. Indole
compound, i.e. auxins was determined using the method described by
Flisson (1969).

To estimate growth and yield components, ten plants were chosen
randomly from each plot and the following characters were recorded at
harvest, except number of flowers per plant were recorded daily till the end
of flowering season:

1. Number of flowers per plant

2. Number of total bolls per plant _

3. Boll setting percentage: calculated from the following equation

according to Richmand and Radwan (1962):
Bol! setting % = [{No. of total bolls/piant)/{(No. of total flowers!piant)] X
100
4. Boll shedding percentage: calculated from the following equation:
Boll shedding % = 100 - boll seiting %
5. Morphological characters:
a. Plant height (cm)
b. Number of fruiting branches per plant
6. Yield and yield components
a. Number of open bolis per piant.
~ b. Boll weight (in gram)
¢. Seed index {in gram)
d. Lint percentage
e. Earliness percentage
f. Seed cotton yield/feddan in kentars

7. Fiber quality:

Fiber fineness {micronaire value) and fiber strength (pressiey index) were
measured at the Laboratories of Cotton Research Institute, under the
standard conditions of test (62+2% relative humidity and 70+2 F temperature)
according to A.S.T.M. (1975).
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All the obtained data were. statistically analyzed according to Snedecor
and Cochran (1971) using L.S.D. at 5% level.

RESULTS AND DISCUSSION
{. Chemical constituents of cotton leaves:

Data presented in Table (1) show clearly that early treatments using ABT
No. 7 affected significantly most of the chemical constituents and auxins in
cotton leaves, either when applied as soaking seeds before planting or
- spraying at thinning or at squaring stage.

a. Chlorophyll and carotenoide content in cotton leaves:

Data presented in Table (1) reveal that the effect of ABT No. 7 compound
depends mainly on its concentration applied as well as the stage in which the
plant is treated with such compound. Results indicate that soaking treatment
(30 ppm) and spraying at thinning {20 ppm) had a positive effect on total
chlorophyll contents of cotton leaves. ABT applications at squaring stage

“had a clear positive effect on chlorophyll (a} and (b) and total chlorophyll at

three concentrations {10, 20 and 30 ppm} under study comparing with the
control, this may be due to the great stimulation in formation of phytol which
is an essential compound for chlorophyli formation. These resuits are in
agreement ‘with those obtained by Ei-Halawany {1985). On the other hand,
ABT application had a negative effects on carotenoids at all treatments in
both seasons. This.reduction may be due to the reduction in essential
metabolites needed for carotenoids biosynthesis. These results are in good
accordance with those obtained by Ei-Gabiery (2002). .

b. Carbohydrate contents:

Results tabulated in Tabie (1) show the stimulative and significant effects
of ABT No. 7 application on the metabolism of carbohydrate contents, i.e.
reducing sugars, total soluble sugars and non-reducing sugars. However,
soaking treatments gave insignificant effects. Spraying ABT at thinning and
squaring stage gave increase carbohydrate components (R.S., T.5.5> and
Non R.S.). These increases may be due to either the stimulation of
carbohydrate formation by photosynthesis as a result of ABT No. 7
application (containing IAA and NAA) or the induce of the hydrolytic
enzymes to breakdown polysaccharides to soluble carbohydrates. Similar
results were reported by Eid and Abdel-Al (1985) using NAA at start of
flowering and Gamalat Wahdan (2000} using lAA at the start of flowering
also.

¢. Phenols content: :

Concerning the effect of ABT No. 7 treatment, on phenols, results in
Table (1) show that all {reatments increased that total phencls and
polyphenois contents in cotton leaves, as compared with the contro! in the
two seasons. In general, ABT No. 7 application seemed to increase poly and
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Table (1): Effect of ABT. No. 7 treatments on some chemical constituents in cotton leaves in 2000 and 2001 seasons.
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total phenol compounds in leaves and this may be due to the increase in
biosynthesis of such compounds from other related compounds such as
carbohydrate and amino acids. In this connection, Schwenter and Morgan
(1966) found that certain monophenols enhanced abscission in cotton, and
they found that there is a roie of phenols in abscission process. Phenolic
compounds were found to affected the activity of IAA oxidase, where
polyphenols inhibit the action of IAA oxidase while monophenols enhance its
activity (Zenk and Muller, 1963). Abdel-Al {1982) found that NAA application
" was connected with an increase in the total phenols and poty-phenocls
contents in young bolls. Recently, Gamalat Wahdan (2000) reported that 1AA
application at start of flowering stimulfated significantly the biosynthesis of
phenol compounds.

d. Auxin contents:

Results as shown in Table (1) indicate that there were significant changes
in auxin contents in cotton leaves due to soaking seeds or spraying cotton
plants with ABT No. 7 compound at different concentrations. There was a
positive correlation between ABT No. 7 application and auxins contents, as
ABT concentration increased auxins contents increased. It is worth to note
that auxins play an important role in setting of young bolls, and this effect
may be due to the enhancement of hormonal biosynthesis in bolis during the
critical phase of abscission and these actions strongly attributed to yield
components in positive effects. In this coricern, Gamalat Wahdan (2000)
reported that the increase in units of promotion (level) of auxins) was
connected with the increase of IAA concentration used, where application of
100 ppm |AA produced more units of promotion.

Il. Growth, yield and yield components:
Plant height :

Results in Table (2) indicate that soaking seeds of cotton or spraying
cotton plants with ABT No. 7 compound at thinning or at squaring led to
insignificant increases in plant height as compared with control plants, in
both seasons. However, spraying such compound (30 ppm} at squaring
stage produced the tailest plants (94.6 and 110.0 cm). it is worth to note that
auxin increases cell wall plasticity and water uptake and these effects are
g;ggably major factors in stimulation of cell elongation by auxin (El-Gabiery

)

Number of fruiting branches per plant:

The results presented in Table (2) reveal that the application of ABT No. 7
compound as soaking or spraying did not exert significant effects on number
of fruiting branches per piant, in both seasons. Spraying this compound (30
ppmy} at thinning stage produced the highest number (15.8 and 16.5) of such
character. This may attributed to the fact that auxins also enhances the
synthesis of RNA and protein, maintains differential permeability of
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Table (2): Effect of ABT. No. 7 treatments on growth, yieid and yield components of cotton plants in 2000 and 2001 seasons.

No.of No.of No.of Boll Boil Boll Seed Earliness Lint Seed Fiber properfies
Plant fruiting flowers open sefting shedding weight cotton % % index
ABT. No. 7 treatments ppm height branches per bollsper % % {gm) yield (gm) Micronaire Pressley
cm  perplant plant  plant Kiheda. reading  index
2000 growing season
Control Y 905 14.7 1889 127 6723 3277 295 906 7380 4056 11.34 42 8.7
Soaking seeds 10 g2.8 14.9 17.05 127 7448 2552 287 9.09 6880 4049 11.31 4.4 93
20 2931 145 1743 128 7335 26865 3.00 821 7260 4048 11.14 4.3 97
a0 941 154 1881 136 7181  28.09 3.07 912 7020 4034 11.43 4.4 8.5
Spraying at thinning 10 939 150 1733 130 7500, 2500 2.99 9.17 7440 4088 11.08 44 94
20 94.1 154 18.17 138 7584 2408 303 932 7400 3898 1147 45 9.8
30, 94.3 158 17.78 134 7536 24564 3.08 922 7050 40.55 11.21 4.3 g3
Spraying at squaring 10 918 1486 1804 138 7577 2423 3.00 931 7210 40.18 1146 4.5 87
20 54.2 15,1 18.68 143 7685 2345  2.00 941 7280 4059 11.13 45 9.8
30 94 6 15.3 1948 152 78.02 2108 304 1008 70,20 4057  11.31 4.3 9.9
LSD at .05 NS N.§ N.S 0.58 1.34 1.34 N.S 081 NS NS N.8 NS N.S
2001 growing season .
Control [} 1050 16.1 1931 134 @939 306t 280 964 7040 4002 1068 43 96
Soaking seeds 10 106.6 16.5 1838 140 7612 23.88 2.84 9.67 7200 4003 1034 45 92
' 20 107.1 168.2 1888 143 76.55 2345 288 870 6930 40.2% 10.23 44 26
30 107.7 164 1844 141 7553 2447 2.81 567 70.80 4c.19  10.54 45 9.4
Spraying at thinning 10 107.7 16.0 1920 150 77.76 2224 2,89 9.88 7160 3966 1039 45 8.3
) 20 109.0 158 18.00 1456 76.84 2216 2.B84 985 T1.00 4039 1025 4.4 97
0 100.2 16.5 1845 143 7564 24.36 2.96 9.54 68.80 4018 10.81 4.6 9.2
Spraying at squaring 10 106.7 158 1911 150 7849 2151 289 1019 6B40 3954 1037 45 898
20 107.1 16.4 19.64 153 7780 2210 2.85 10.66 68.40 3983 1008 46 8.7
30 110.0 16.1 2025 157 7153 2247 R85 7067 66.80 3933 1055 4.4 9.6
LSD at 005 ) N.5 NS N.S 0.69 3.23 3.23 NS 065 NS N5 N.§ N.§ N.S

* K = Kentar
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membranes and increase assimilates mobilization (Goodwin and Mercer,
1985).

Number of flowers and open bolls per plant:

The results presented in Table (2) reveal that the application of ABT No. 7
compound as soaking or spraying at thinning or squaring stage, had no
significant effect on number of flowers, while number of open bolls as
affected by ABT No. 7 was significantly affected in both seasons. Spraying
ABT at squaring stage had a clear positive effect on No. of epen bolis at all
concentrations.

The same results were obtained by Subbiah and Maria Kuiandai (1972)
who found that NAA decreased abscission of squares and boils and also
Wahdan (2000) attained similar results when sprayed cotton plants during
flowering period with 1AA.

Boll setting and boll shedding percentages:

Results show that all treatiments of ABT No. 7 compound increased the
plants to retain more bolls {increasing boll setting percentage), by
- decreasing the shedding percentage of young developing bolls. El-Hamawi et
al. (1975), Abdel-Al et al. (1982) found that the reduction in shedding of young
boll was connected with an increase in total phenols and polyphenol content
in young boll. However, data presented in Table (1) supports such resuits
where treated plant leaves contained more phenol compounds, thus the
reduction of bolls shedding may be due to the indirect effect of polyphenois
in inhibiting the action of |IAA oxidase (Wiese and DeVay, 1870).

Boll weight and seed index:

The obtained data show that -during the two seasons, no significant
differences were observed in boll weight or seed index due to the application
of ABT No. 7 compound. The heaviest bolls were produced from.plants
sprayed at thinning (30 ppm). However, all freatments increased boll weight.

Seed cotton yield:

Concerning the effect of ABT No. 7 compound or seed cotton yield
{kentar/feddan), the observed data reveal that such freatments in general,
seemed to.increase significantly seed cotton yield especially when sprayed
at squaring stage at rates of 10, 20 and 30 ppm, in both seasons. The
increase in yield may be mainly due to the increase in one or more of the
flowering characters, i.e. number of flowers per plant, number of open bolis
per plant, setting percentage and boll weight produced from treated plants.
The present resuits are in line with those obtained by Osman et al. (1985),
Sawan et al. (1989) and Gamalat Wahdanr (2000) using IAA; and Sawan and
Saker (1998) and El-Gabiery (2002) using NAA.
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Earliness percentage and lint percentage:

Data obtained show that different treatments or concentrations of ABT No.
7 compound did not exert significant effects on earliness and lint
percentages during two seasons as compared with control plants. Negi and
Singh {1956) applied NAA at 5, 10 and 20 ppm and reported an increase in the
number of bolls and yield in the first picking. Gamalat Wahdan (2000)
reported that AA application at start of flowering did not affect significantly
lint percentage, but the reverse was true for earliness.

Fiber properties:

During two seasons, results show that no significant differences were
recorded in fiber properties i.e,, micronaire reading or pressely index due to
the application of ABT No. 7 compound. Sawan (1986) attained similar results
using IAA. El-Gabiery (2002) reported also that NAA application did not affect
significantly fiber propetties.
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