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ABSTRACT

Two field experiments were carried out at Sids Agricultural Research Station,
Beni-Suef Governorate Middle Egypt, during 2012 and 2013 seasons to study the
effect of applications ethyleneon growth, yield components, fiber properties and
chemical constituents of the Egyptian cotton hybrid [G83 (G75 X G5844)] X G80
(Gossypiumbarbadense L.,). Cotton plants were treated with ethylene at start or at
maximum of flowering. The experimental design was a randomized complete blocks
with four replications.Results obtained could be summarized as follows:
= The application of ethylene 20 ppm. at peak of floweringincreased significantly, no.
of open bolls/plant, boll weight, seed cotton yield/fed., earliness % and lint % in two
seasons.

= When ethylene applied at both stages, no. fruiting branches/plant and seed
indexwere insignificantly affected.

= On the other hand, spraying cotton plants with ethylene at 20 ppm at peak of
floweringtended to increase micronaire reading while fiber strength was not affected
in both seasons.

= Application of ethylene at 20 ppm at peak of floweringtended to increase chemical
contents in cotton leaves i.e. chlorophyll a, total chlorophyll, carotene, total soluble
sugar and polyphenols.

It could be concluded that spraying ethylene 20 ppm. at peak of flowering could be
recommended production of this new cotton hybrid [G83 (G75 X G5844)] X G80 under
Middle Egypt location .
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INTRODUCTION

Ethylene can be produced by almost all parts of higher plants,
although the rate of production depends on the type of the tissue and the
stage of development. However, ethylene production also increases during
leaf abscission and flower senescence, as well as during fruit ripening.
Ethylene was discovered in commotion with its effects on seedling growth
and fruit ripening. It has since been shown to regulate a wide range of
responses in plants, including seed germination, cell expansion, cell
differentiation, flowering, senescence and abscissionCampilloand Lewis
(1992).Ethylene is widely regarded as a growth inhibitor and has long been
thought to provide a signal leading to senescence and early aging in plants
rearrangeAbeles et al. (1992).Sawanet al. (1984) and Abdel-Al et al. (1987)
found that spraying ethrel after planting led to increase the no. of open bolls,
lint% and seed cotton yield/plant, especially concentrations of 5 and 10 ppm.
The effect of ethylene on chemical components was studied by some
investigators. The activity of chitinase increases in cotton leaves in response
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to ethylene Bolleret al.(1983). WhileAbdel-Al et al. (1987),Bondoket al.
(1994)andKassem and Namich (2003)found that spraying cotton plant with
ethrelincrease chemical characters.Thus, application of ethephonincrease
the concentration of ethylene inside bolls, ethylene stimulates cellulase and
other hydrolase enzymes which weaken and dissolve cell walls
(Abeles,1969).Jones (1968) showed that ethylene enhanced the apparent
activity of a-amylase by aleuronic cells when gibberellic acid was present, but
the effect of ethylene was only to enhance the release of the enzyme from
the tissue.Kawakami et al. (2010) reported that there was no significant effect
on water-use efficiency and dry matter production water-stressed cotton
plants treated with 1-Methylcyclopropene (1-MCP), but individual leaves had
higher stomatal resistance and better maintenance of membrane
integrity.Lokaand Oosterhuis (2011) reported that application of 1-
Methylcyclopropene (1-MCP) to water-stressed cotton plants, carbohydrate
metabolism of the pistil was significantly affected.

The present work was aimed to study the beneficial effect of ethylene
on growth, yield and some chemical components when applied at start and
maximum of flowering.

MATERIALS AND METHODS

Two field experiments were carried out at Sids Agricultural Research
Station, Beni-Suef Governorate Middle Egypt,during 2012 and 2013 seasons
to study the physiological effect of ethylene (2-Chloroethyl Phosphoric Acid)
on the Egyptian cotton hybrid [G83 (G75 X Gb5844)] X G80
(Gossypiumbarbadense L.,). Characters this cotton hybrid areshown in Table

).

Table 1. Main characters the new cotton hybrid [G83 (G75 X G5844)]

X G80.
Hybrid name New cotton hybrid.
Species barbadense.
Category Long staple
Pedigree Crossing between [G83 (G75 X G5844)] X G80.

Long staple characterized by high yielding, early maturity, high lint
Characteristics| %, resistance to fuzariam and tolerance to relatively high
temperature (Middle Egypt).

The main stem has strong growth. The leaves are medium size,
green color; five deep lobes and it have one gland in lower midrib.

Botanical Compact intermediate. The node of the first fruiting branch ranged
distinguishing | from 6-7. The flower is tubular shape with yellow petals a dark
characters purple spot on the petals base and yellow pollen grains. The boll is

conically shape with three loculi and sometimes four. Seed is of
medium size with little fuzz covers. Fuzz color is brown.

Breeding Res. Section, Cotton Res., Agric. Res. Center, Giza,

Hybrid bred by Egypt
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The experimental unit included 5 ridges (4 m long and 60 cm apart)
occupying an area of 12 m2. Cotton seeds were planted in the last week of
March in the two seasons. Distance between hills was 25 cmleaving two
plants/hill at thinning time. The experimental design was a randomized
complete blocks design with four replicates, where the following seven
treatments were evaluated:

1) Control spraying tap water.

2) Spraying ethylene 10 ppm. atstart of flowering.

3) Spraying ethylene 20 ppm atstart of flowering.

4) Spraying ethylene 10 ppm atpeak of flowering.

5) Spraying ethylene 20 ppm atpeak of flowering.

6) Spraying ethylene 10 ppm at start of flowering + 10 ppm atpeak of flowering.
7) Spraying ethylene 20 ppm at start of flowering + 20 ppm atpeak of flowering.

Phosphorus fertilizer as ordinary superphosphate (15.5% P,0s) at the
rate of 22.5 kg P,Os/fed.was incorporated during seed bed preparation.
Nitrogen fertilizer in the form of ammonium nitrate (33.5% N) at the rate of 60
kg N /fed. was applied in two equal doses, immediately before the first and
the second irrigations. Potassium fertilizer in the form of potassium sulphate
(48% K,0) at the rate of 24 kg K,O/fed.was side-dressed in a single dose
before the second irrigation. Standard agricultural practices were followed
throughout the growing seasons.

The chemical analyses of traits were carried out through both
seasons which were:Sample of the upper fourth leaves were collected as 15
days after spraying to determine leaves content of chlorophyll a, total
chlorophyll Arnon (1949), carotenoids Rolbelen (1957), total soluble sugars
Cerning (1975), poly phenols Simons and Ross (1971).

Plants of five representative hills were taken at random from each plot to
study the following traits: No. of fruiting branches/plant, no. of open
bolls/plant,boll weight (gm), lint % and seed index (gm).

The seed cotton yield (ken./fed.) was estimated as the weight of seed
cotton yield (kilogram) picked twice from the three central rows of each plot,
then converted to yield/fedden in kentar (Kentar = 157.5 kg.). Earliness index
was determined as percent of seed cotton yield at first pick to total seed
cotton yield/plot.

Fiber tests (pressley index and micronaire reading) were performed at
the laboratories of the Cotton Technology Research Division, Cotton
Research Institute, Agricultural Research Center, Giza, Egypt, according to
A.S.T.M. (1975).

Data were subjected to statistical analysis as proposed by Snedecor and
Cochran (1981) and means were compared by LSD at 5% level of
probability.
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RESULTS AND DISCUSSION

Yield and yield components:

The results in Table (2) show that the application of ethylene to
cotton plants exerted a signification effect on no. of open bolls/plant, boll
weight and cotton seed vyield/fed. in 2012 and 2013 seasons,
respectively.The highest values of no. of open bolls/plant (27.0 and 23.7) was
obtained from spraying ethylene 20 ppm at peak of flowering while the lowest
values (19.0 and 19.1) were obtained from without spraying treatment
(control), in 2012 and 2013 seasons, respectively.

The highest value of boll weight (2.51 and 2.53 g.) were obtained
from spraying ethylene 20 ppm at peak of flowering, while the lowest values
(2.36 and 2.35 g.) were obtained from without spraying treatment (control) in
both seasons.

Table 2: Effect of ethylene treatments on growth characters, yield and
its components during 2012 and 2013 seasons.
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2012 ]2013]2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
1-Control. 15.0 14.0 | 19.0 | 19.1 | 2.36 | 2.35 | 9.08 | 8.91 | 9.35 | 8.13

2-10 ppm at start of flowering. 15.8 143 | 22.1 | 20.3 | 2.41 | 2.40 | 9.12 | 9.10 | 9.97 | 8.63
3-20 ppm at start of flowering. 16.2 155 | 23.7 | 21.8 | 2.45 | 2.39 | 9.23 | 9.15 |10.21| 9.10
4-10 ppm at peak of flowering. 16.0 | 145 | 23.1|20.7 | 2.43 | 2.38 | 9.17 | 9.14 |10.10| 8.70
5-20 ppm at peak of flowering. 17.9 16.0 | 27.0 | 23.7 | 2.51 | 2.53 | 9.32 | 9.23 |10.58 | 9.43

6-10 ppm at start + 10 ppm at
. 17.0 | 158 | 25.1 | 22.5 | 2.46 | 2.49 | 9.26 | 9.16 |10.49| 9.13
peak of flowering.

7-20 ppm at start + 20 ppm at
. 15.43 | 14.2 | 20.7 | 19.8 | 2.40 | 2.36 | 9.11 | 8.93 | 9.53 | 8.59
peak of flowering.

L.S.D. at 5% N.S N.S | 2.80 | 2.40 | 0.08 | 0.05 | N.S | N.S | 0.35 | 0.66

Spraying ethylene 20 ppm at peak of flowering significantly increased
seed cotton yield/fed. which amounted to 10.58 and 9.43 ken./fed. increased
by (13.2 and 15.9%), as compared to without spraying treatment(control)
which vyielded 9.35 and 8.13 ken.fed. in 2012 and 2013 seasons,
respectively. While no. of fruiting branches/plant and seed index were not
significantly affected by such treatmentsin the two seasons. In general, the
results revealed that ethylene application to cotton plants tended to increase
no. of open bolls/plants as compared to the control in both seasons.

The data in Table (3) revealed that earliness percentage was
significantly affected by ethylene treatment in both seasons. Spraying
ethylene 20 ppm at peak of flowering, significantly increased earliness
percentage (75.9 and 74.2) during 2012 and 2013 seasons respectively,
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compared with without spraying treatment (control). This increase may be
due to ethylene is well known as plant hormone characterized by its effect on
fruit ripening. Also, ethylene treatment increased lint percentage as a result of
increasing the rate of dehiscence of bolls. The increase in lint percentage as
a result of ethylene treatment agreed with those obtained by Sawanet al.
(1984).

Fiber properties:

The results of fiber quality as shown in Table (3) indicate that
ethylene treatments increased micronaire value in 2012 and 2013 seasons,
respectively.The highest micronaire value (4.4 and 4.4) was obtained from
spraying ethylene 20 ppm at peak of flowering while the lowest values (4.0
and 4.4) were obtained from without spraying treatment (control), in both
seasons. These results are agreement with Abdel-Al et al. (1987).

Table 3: Effect of ethylene treatments on earliness %, lint % and fiber
properties during 2012 and 2013 seasons.

Earliness Lint (%) Micronaire Pressley
Treatments of ethylene spraying (%) Reading index

2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
1- Control. 72.2 70.7 41.2 39.6 4.0 4.0 10.2 10.0
2-10 ppm at start of flowering. 73.1 71.7 42.3 40.5 4.1 4.0 10.3 10.2
3-20 ppm at start of flowering. 74.2 73.1 41.6 40.8 4.3 4.2 10.7 10.6
4-10 ppm at peak of flowering. 73.5 72.5 41.3 40.6 4.3 4.2 10.6 10.6
5-20 ppm at peak of flowering. 75.9 74.2 43.0 | 417 4.4 4.4 11.3 11.2

6-10 ppm at start + 10 ppm at peak of
. 74.8 73.7 42.1 41.1 4.4 4.3 11.2 10.9
flowering.

7-20 ppm at start + 20 ppm at peak of
. 72.9 716 | 41.3 | 403 4.2 4.1 10.3 | 10.2
flowering.

L.S.D. at 5% 0.26 | 0.98 0.33 0.29 0.22 0.20 N.S N.S

The data revealed that ethylene treatments had no significant
influence on fiber strength in both seasons. It is clear from these data that
pressley index values were almost similar in all treatments. Thus the foliar
spray of ethylene to cotton plants failed to cause any improvement in fiber
strength. These data are in contrast with those obtained by Sawanet al.
(1984) who concluded that spraying cotton plants with ethrel especially with a
concentration of 5 or 10 ppm increased bundle strength, while micronaire
value was higher.

Chemical constituents:

It is clear from the results in Table (4) and Figure (1 and 2) that all
chemical constituents i.e., chloroplast pigments, carbohydrates and phenols
content of cotton leaves were significantly affected by ethylene treatments
and the effect depends on chemical type, ethylene concentration as well as
the time of application.
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A. Photosynthetic pigments:

Results presented in Table (4) and Figure (1 and 2) revealed that
leaves content of chlorophyll a, total chlorophylls and carotenoids were
significantly influenced by application of ethylene. Values of such pigments
tended to increase as concentration of ethylene increased.

Table 4: Effect of ethylene on some chemical constituentsin during
2012 and 2013 seasons.

Chloroplast pigments . total soluble
Carotenoids Poly phenols
(mg/g) sugars
i (mg/g dry wt.) (mg/gm dry wt.)
Treatments of ethylene spraying Chl. A Total Chl. (mg/gm dry wt.)
2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 2013 2012 2013
1- Control. 4.17 4.07 7.39 7.22 0.42 0.36 15.62 15.10 12.75 12.60
2- 10 ppm at start of flowering. 4.45 4.36 7.84 7.62 0.57 0.48 16.37 16.23 13.26 13.10
3- 20 ppm at start of flowering. 4.57 4.48 8.14 7.84 0.70 0.65 17.23 17.05 13.83 13.65
4- 10 ppm at peak of flowering. 451 4.42 7.98 7.74 0.66 0.57 16.92 16.70 13.40 13.15
5- 20 ppm at peak of flowering. 4.75 4.66 8.47 8.19 0.90 0.74 18.75 18.66 15.10 15.00
6- 10 ppm at start + 10 ppm at peak of
) 4.67 4.56 8.32 8.02 0.83 0.64 18.33 18.10 14.75 14.55
flowering.
7- 20 ppm at start + 20 ppm at peak of
. 4.32 4.23 7.65 7.42 0.52 0.43 16.07 15.45 13.13 13.08
flowering.
L.S.D. at 5% 0.08 0.06 0.11 0.05 0.06 0.05 0.29 0.18 0.23 0.08
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Figurel:Some chemical constituents as affected by ethylene treatments

during 2012 season.
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B. Carbohydrates:

Data presented in Table (4) and Figure (1 and 2) showed that in
comparison with the control, all ethylene concentrations exhibit significant
increase in leaves content of total soluble sugars. Increasing carbohydrate
level in cotton leaves treated with ethylene appears to be a secondary result
of decreasing the translocation of carbohydrate from the source leaf toward
the stem apex Abeles et al., (1992). Several reports showed that ethephone
increased cotton leaves content of sugars Abdel-Al et al. (1987),Bondoket al.
(1994) and Kassem and Namich (2003).
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?’ -
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start start peak peak start + start +
peak peak

Figure2:Some chemical constituents as affected by ethylene treatments
during 2013 season.

Also, the increase in total soluble sugars in treated plants was clearer
when ethylene was applied at peak of flowering than start of flowering, when
compared to the control. This means that ethylene when applied at the
concentration of 20 ppm stimulates and enhances the photosynthetic activity
and increases the metabolites required for more carbohydrate biosynthesis.
This also may be due to the indirect effect of ethylene on enzyme activity in
cell organs.

C. Phenols:

The data in Table (4) and Figure (1 and 2) revealed that phenols of
cotton leaves were generally higher in plants treated with ethylene especially
when it was applied at maximum of flowering, where the increase was more
pronounced in treated plants as compared to the control. This means that
ethylene stimulate the synthesis of more compounds leading to the formation
of phenols. The maximum values of phenols were attained from plants
treated with 20 ppm of ethylene at the maximum of flowering(15.10 and
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15.00 mg/gm dry wt.) during 2012 and 2013 seasons respectively, compared
with without spraying treatment(control)(12.75 and 12.60 mg/gm dry wt.).

REFERENCES

A.S.T.M. (1975). American society for testing and Materials. Standard on
textile Muterials (D 1448-59 and D 1445-67).The Society, Washington,
Philadelphia, U.S.A.

Abdel-Al, M.H.; F.M. Amed and M.A. Ashoub (1987). Response of cotton
plants to ethrel treatments. Annals of Agric. Sci., Fac. Agric. Ain Shams
Univ., 32(2): 1089-1105.

Abeles, F.B. (1969). Abscission: Role of cellulase. Plant Physiol. 44: 447-452,

Abeles, F.B.; P.W. Morgan and M.E. Saltveit (1992). Ethylene in Plant
Biology.2nd Ed., Academic Press, San Diego, Calif, USA. PP: 120-181.

Arnon, D.l. (1949). Copper enzymes in isolated chloroplast. Plant Physiol.,
24:1-15.

Boller, T.; A. Gehri; F. Mauch and U. Vgeli (1983). Chitinase in bean leaves:
Induction by ethylene, purification, properties, and possible function.
Planta 157: 22-31.

Bondok, M.A.; M.S. Saeed and O.M. Wassel (1994).Endogenous hormones
as effected by promaline&ethrel and their role in increasing the
productivity of cotton plant. 5" Conf. Agric. Dev. Res., Fac. Agric., Ain
Shams Univ., Cairo, Egypt. 1: 377-403.

Campillo, E.D. and L.N. Lewis (1992). Identification and kinetics of
accumulation of proteins induced by ethylene in bean abscission
zones. Plant Physiol., 98(3): 955-961.

Cerning, B.J. (1975). A note on sugar determination by the enthrone method.
Cereal Chem., 52: 857.

Jones, R.L. (1968). Ethylene enhanced release of a-amylase from barley
aleurone cells. Plant Physiol., 43: 442-444.

Kassem, M.M. and Alia, A. Namich (2003). Response of cotton cultivar Giza
83 to foliar application of ethrel (ethephon) in low concentrations under
later planting conditions. Monsoura J. Agric. Sci., 28(8): 5945-5955.

Kawakami, E.M.; D.M. Oosterhuis and J.L. Snider (2010). Physiological
effects of 1-Methylcyclo propeneonwell watered and water stressed
cotton plants. J. Plant Growth Regul., 29: 280-288.

Loka, D. and D.M. Oosterhuis (2011). Effect of 1-MCP on the cotton flower
under water deficit. Beltwide Cotton Conferences. Atlanta, Ga., Jan 4-
7,2011.

Rolbelen, G. (1957).Untersuchungenvndstrohlenind-uziertenBlat
arbumutontenVon ArbidopoisThaliana (L.). Verbungsie. (Germany).

Sawan, Z. M.; R.A. Sakr and M.A. El-Kady (1984). Effect of ethrel treatment
on the yield components and fiber properties of the Egyptian cotton.
Crop Sci., 153: 72-78.

Simons, T.J. and A.F. Ross (1971). Change in phenol metabolism associated
with enclosed systemic resistance to tobacco mosaic Virus Samson N.
tobacco. Phytopathology, 61: 1261-1265.

1670



J. Plant Production, Mansoura Univ., Vol. 4 (11), November, 2013

Snedecor, G.W. and W.G. Cochran (1981).Statistical Method. 7" Ed. lowa
State Univ., Press. Ames, U.S.A., pp: 305.

P Jsanal) ciligSay saill g ip ol grmal) Llaia) Ao i) ABLa) Sl
Oyhasl)

S dhe dhuasg sall a8 Glad e b drey slin

raa =83l - 4e) )30 &gad) 38 s - Ol & gay gaa

Do) A e 5 ) Ayl Al e die @l gplall e da Yo )l GalBYL 3N il
Cliay pSall diVa 5 ailisSay Jseanall s saill Cliia e @lld pilis (bl i) (il anen 45 lia
[G83 (G75 X G5844)] X G80xall (5 padll phill tuaa e 3 55U 4 el ciliall 5 ALl
ek LS A ) il el (S g
8ol ) ool s 5l A i gl 86 e Yo SOl clVG 5N o sl il —
M\}“):\Sgﬁﬂa?_,m\ Aallg 555l () Jamsiey cliill o pidiall Hlll axe 8 Ay sina
"AMJAS‘_’B‘).\A.“JA\AA sgﬂ\tﬁy\ddﬂh‘a&c‘_ﬁgw

S sine b Aygina 3L) ) i A s lalle a Yo SSL La) oalBY0 BV o —
& dsine by s Ly (i )8y ASU b ISH (g La gy i 50S Ga 315
LY gial) g KD by Sl

G oeon Yo Soh iYL (i) S el Juail of Lo Jeaniall gl @jelal —

o il A e ) sl
&#\ﬁﬁgeﬁ
B geaial) daala — Ao 3l AL Ao L) U daal [
de 3l Eiganll 38 4a ial g dana dasa dalud [ 2,0

1671



