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ABSTRACT

This investigation was carried out at Mallama Agnc. Res. Station, Minia

Govemorate during 2001 and 2002 seasons to study the response of Giza 83 cotton
cultivar to the application of gibberellic acid (GAa) and mepiquat chloride (pix) applied
in sequential foliar applications as follows:
1- Control. 2- Spraying GAa: at seedling stage {(SES) + pix at early lowering stage
(EFS). 3- Spraying GAa at squaring stage (5Q8S) + pix at EFS 4- Spraying GA; twice
at SES and SQS + pix at EFS. The used concentration of both GA; and pix was 50
Ppm.

However, results showed that the application of GAs once al SES or at 3QS
wilh sequent spray of pix at EFS positively influenced growth characters; plant height,
number of nodes per siem and number of sympedia per plant, producing vigorous but
balanced plants with greater both fruiting capacity and reproductive efficiency through
enhancing number of total fruiting sites, flowers, open bolls and total bolls per plant
along with reducing fruit shedding% leading lo a significani increase in seed cotton
yield per feddan.

The application of GA; twice at SES and 3QS + pix at EFS enhanced plant
growih and its fruiting capacity by increasing significantly plant height, number of main
stem nodes, number of sympodia, total fruiting sites, lowers and total bolls per plant
but it failed toincrease seed cotton yield due to the significant increase in unopened
bolls per plant and delaying crop maturity associated with this treatmenl.

The results of chemical constituents of leaves obtained from treated cotton
plants showed that application of GAa once al SES or at QS and then spraying pix at
EFS increased significantly chlorophylt {a, b and total), carotenoides, carbohydrate
contents ({reducing sugars, non-reducing sugars and tolal soluble sugars) and
phenolic compounds.

Gibberellic acid and mepiquat chloride treatments had no significant effects on
intemode length, number of days from sowing to either first flower or first open boll,
boll weight, lint % and fiber quality. Only in 2002 season, seed index was significantly
increased by the treatments included one spray of GAs at 5QS or two sprays of GAa,
followed by spraying Pix al EFS.

INTRODUCTION

Cotton plants have complex structure owing to its indeterminate growlh
habit and unique branching nature (Mauney, 1986), sc it gives a very
dynamic growth response io environment and management (Qosterhuis,
1990), presenting difficulties to cotton growers attempting to contral plant
growth that gives maximum yield.

Yield reductions are commonly observed in cotton fields due o
excessive vegetative growth or poor and limited growth, thus the growth of
cotton plant should be closely monilored. Adaptive operations could be
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performed when needed to readjust the plant metabolic pathway at
appropriate time. Landivar ef al. (1995) stated that plant growth regulators are
advantageous since their activity is under the control of the farm managers
which gives them the flexibility to regulate plant growth to suit the current
growing conditions for maximizing benefits.

Regulation of cotton growth and improvement of its yield have been
investigated by many researchars using the integration of plant growth
enhancers andfor inhibitors in a sequential multi-phased application program
in which growth regulators serve as effective tools in modifying the growth of
cotton plants as needed according to the plant growth status and the current
growing conditions (Oosterhuis, 1990; Livingston and Parker, 1994,
Qosterhuis and Zhao, 1994; Roberston and Cothren, 1995; Hickey, 1995 and
Turner, 1996). So early application of GA; may be beneficial in enhancing
seedling growth to establish vigorous seedling capable of overcoming the
suppressive effects of unsuitable early season climatic conditions and the
associated pest impacts to give well established plants with higher fruit
capacity, while later application of Pix {(mepiquat chioride) could prevent the
risk of vegetative growth that often tied with vigorously grown plants resulting
in higher yields,

The present study was conducted to evaluate the effect of sequential
applications of GA, and Pix on growth, chemical constituents and yield of
Egyptian cotton cultivar Giza 83.

MATERIALS AND METHODS

The present work was conducted at Mallawi Agric. Res. Sta., Minia
Governorate, during the two successive seasons of 2001 and 2002 to study
the response of Giza 83 cotton cultivar tc the sequential applications of the
growth stimulant gibberellic acid (GAj) and the growth inhibitor mepiquat
chionde {pix).

The experimental design was complete randomized blocks with four
replicates. Plot area was 13 m’ including 5 ridges, 4 m long and 65 cm apart.
Cotlon seeds were planted at the last week of March in both seasons in hills
spaced 20 cm leaving two seedling per hill at the thinning time. Other cultural
practices were done as recommended for cotton cultivation. The growth
regulators treatments were:

1- Control.

2- Spraying GA; at seedling stage + pix at early flowering stage.

3- Spraying GA, at squaring stage + pix at early flowering stage.

4- Spraying GA; twice at seedling stage and squaring stage + pix at
early flowering stage.

Both GA; and Pix was applied at the concentration of 50 ppm.

The studied characters were:

- Growth characters {recorded at harvest timej): final plant height (cm),
No. of main stem nodes, internode length (cm) and No. of frujting
branches/plant.
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Il- Chemical constituents: A sample of the fourth leaves from the plant
apex was {aken after 15 days from pix application to determine the
following chemical constituents:

1- Chlorophyll content (chls a and b): were determined according to
Arnon {1949) and carotenoids content was determined according
to Rolbelen {1957).

2- Carbohydrate contents: total soluble sugars and reducing sugars,
were determined according to Cerning (1975) and AOCAC.
{1965), respectively.

3- Polyphenol. were determined according to Simons and Ross
{(1971).

lll- Earliness parameters: No. of days from sowing to first flower and first
open boll and earliness percentage.

IV-Yield and yield components: No. of flowers/plant, No. of total
bolls/plant, boll shedding%, boll weight {gm), seed cotton yield
(Kent./ed.), lint% and seed index (gm).

V- Fiber guality: micronaire reading (fiber fineness) and Pressely index
(fiber strength) were determined according to AS.T.M. (1979)
conditions.

Data were subjected to the statistical analysis outlined by Snedecor
and Cochran (1981), using the least significant difference (LSD) for means
comparison.

RESULTS AND DISCUSSION

A- Growth characlers:

It is obvious from results presented in Table (1) that cotton plants
received both GA, and pix were generally taller with more nodes per main
stem and higher number of fruiting branches in comparison with the control
plants. The highest values of these growth characters were produced by the
treatment which applied, two sprays of GA; followed by using one spray of
GA, at squaring stage (3Q3S). Internode length was not significant affected by
the sequential applications of GA; and pix indicating that the obtained
increase in plant height was due to promoting both boll cell division and cell
elongation which increased number of main stem nodes, in turn increased
number of sympodia per plant since each more node represents a site for
additional fruiting branches.

The obtained results of chemical composition may be in good harmony
with the findings of Nickel (1982) who slated that synthetic growth reguiating
chemicals are extremely valuable in the commercial control of crop growth
thrcugh changing the endogenous level of the naturally occurring substances
allowing modifications in plant growth and development to a particular
direction and to a desired extent.

It is well known that plant growth is mainly controlled by the levels of
endogenous phytohormones and exogenous application of GAy was found by
Abdel-Al (1981) to increase within plant contents of GA; auxin and
cytokinens which all are characterized by their simulative effects on plant

1613



Kassem, M.M.A. and Alia A.M. Namich

growth through promoting both cell division and cell elongation. Also,
Wahdan (1990) found that GA, application reduced level of the growth
inhibitor abscisic acid within cotton plants. Therefore, it seems logical that
plant growth enhancement obtained in this study was owing to early season
application of GA; which induced plant growth allowing the plant to produce
an early increase in main stem nodes and in sc doing that, it increased
number of sympodia per plant, while sequental application of pix maintained
the internodes unelongated by GA, application. In this connection, Oosterhius
and Zhao (1994) reported that the application of the growth enhancer PGR
IV, contains GA; + IBA, atearly growth stages caused an early increase in
plant growth through promoting photosynthesis activity and nutrient uptake.
While later application of pix restricted vegetative growth during the
reproductive phase (Livingston and Parker, 1994). Similar results were
reported by Hickey (1995) and Turner (1886).

B- Chemical constituents of cotton leaves:
1- Chilorophyll contents:

Data presented in Table (2) show that the sequential applications of
GA, and pix had significant effects on chlorophyll content in cotton leaves (a,
b and total chiocrophyll). Resuits indicate that spraying GA; at SES and SQS
with sequent spray of pix at EFS had a clear positive effect on total
chlorophyll contents comparing with the control. These results would be
attributed to the enhancing effect of GA; on the synthesis of nucleic acid,
which control protein synthesis, leading to stimulate the biosynthesis of phytoi
which is an essential compound for chlorophyli formation. The present resuits
are in agreement with findings of Wahdan (1990), Grigis (1993),
Ramachandra-Reddy et al. {1996) and El-Gabiery (2002}, who reported the
enhancing effect of GA, and pix on chlorophyll formation.

2- Carotenoid content:

Data presented in Table {2) indicate that spraying GA; at SES, SQS
with sequent spray of pix at EFS and application of GA; twice at SES and
SQS + pix at EFS had significant effects on carotenoid content in cotton leaf.

in general, it could be concluded however, that GA; increased
carotenoid. Since biosynthesis of GA,; and carotencids had the same
pathway, thus addition of exocgenous gibberellins would increase the amount
of plant hormone in plant tissue and this might direct or stimulate the pathway
in favour of carotenoid synthesis. Such results are in agreement with the
findings of Wahdan (1990) and El-Gabiery (2002), who reported that GA,
application increased carotenoid synthesis.

3- Carbohydrate contents:

Concerning the effect of sequential application of GA; and pix on
carbohydrate contents, results shown in Table {2) indicate that spraying GA;
once at seedling stage (SES) or at (SQS) with pix at early flowering stage
(EFS) and also application of GA, twice at SES and SQS + pix at EFS,
increased significantly reducing sugar, non-reducing and total soluble sugar
contents in cotton leaf. Such increase in carbohydrate contents could be
explained according to the conclusion of Jones et al (1974) and Wahdan
(18990) who reported that GA, and pix (individually) could stimulate the activity
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or synthesis of enzymes which would reguiate the metabolism and
biosynthesis of carbohydrate.
4- Phenols content:

Results in Table (2) show that all treatments of GA; + pix increased the
phenols contents in cotton leaves, as compared with the control. In general
the large increase on poly and total phenol was observed by application of
GA; at SES and SQS + pix at EFS. It could be concluded that phenolic
substance played an important role in the control of abscission. Poly phenols
inhibit the action of IAA oxidase and tend to reduce boll shedding percent
(Addicott, 1970). Thus, the high level of total phenols in leaves as a resuit of
GA, + pix application, could be expected to increase auxin leve! and reducing
sugars content which in turn led to a decrease in boll shedding percentage
{Table 3).

The obtained results of chemical composition may be in good
accordance with the findings of Nicke! (1882) who reported that synthetic
growth regulating chemicals are extremely vailuable in controlling crop growth
through changing the endogenous level of the naturally occurring substances
allowing modifications in plant growth and development to a particular
direction and to a desired extent.

C- Earliness parameters:

Data of earliness parameters shown in Table (1) reveal that sequential
applications of GA; and pix had no significant effects on number of days from
sowing to either No. of days to first flower or first open boll. However,
earliness% was significantly reduced by the treatment included spraying GA,
at SES + SQS and pix (EFS) in bolh seasons, indicating that the appiication
of pix, which known as earliness promoter, failed to push the crop to earlier
maturation when was preceded by twice GA; application. It is appear that the
effects of GA; + pix treatments on earliness of yield may be cofresponding to
their effects on piant growth. The results of this study disagreed with those of
Qosterhuis et al. (1995) who reported that the application of the growth
promoter PGR IV and pix together promote crop maturation.

Yield and its components:

With concern to the effect of sequential application of GA; and pix on
yield and its components, resuits shown in Table (3) indicate that spraying
GA, once at seedling stage (SES) or at squaring stage (SQS) with pix at
early flowering stage (EFS), in general, enhanced both fruiting capacity and
reproductive efficiency of the cotton plant through increasing its total number
of flowers and number of open bolis with reducing boll shedding% leading to
a significant increase in seed cotton yield per feddan. Otherwise, the
application of GA, twice at SES and SQS + pix at EFS enhanced only the
plant fruiting capacity by encouraging the plant to produce greater numbers of
flowers and total boils per plant but it failed to increase seed cotton yield due
to the significant increase in unopened bolls per plant and delaying crop
maturity associated wilh this treatment. . GA;+ pix also had significant effects
on boll weight and lint%, while seed index was significantly increased with
spraying GA; at SES and SQS + pix in 2002 season, only.
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Such yield increases due to the sequent application of GA; and pix could
be attributed to their complementary effects on plant growth and development
as early season application of GA, produced vigorous and weil-established
plants with greater overall fruiting potential, while sequent application of pix at
EFS, through restricting vegetative growth, may improve the partitioning of
metabolites towards the reproductive sinks leading to reducing fruit shedding
and increasing open bolls and seed cotton yield. In this connection, Gua and
Qosterhuis (1994) concluded that PGR TV and pix had countracting effects on
plant height and synergistic effects on number of bolls and seed cotton yield.
Simitar results were reported by Robertson and Cothren (1995), Hickey
(1995) and Oosterhuis et al. {1995).

Fiber quality:

Results presented in Table (3) reveal that sequential application of GA,
and pix did not exert any significant effects on fiber strength (Pregsely index)
or fiber fineness (micrenaire value). Wahdan {1980) found insignificant effects
on fiber quality due to the application of each GA; and pix.

It could be concluded from this study that:

1. The application of GA; once at SES or at SQS followed by one
spray of pix at EFS improved plant growth and development
resuiting in higher seed cotton yield.

2. The application of two sprays of GA; at SES and SQS with
sequent spray of pix at EFS enhanced plant growth and its
fruiting capacity but did not increase seed cotton yield.

3. The application of GA; once at SQS or twice at SES and SQiS
even with sequent spray of pix at EFS delayed crop maturity
through reducing earliness%.
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