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ABSTRACT

Growth- of Egyptian cotton (Gossypium barbadense cv. Giza 86)
plants were sowings during 2008 and 2009 seasons was obviously
affected with foliar application with growth retardants paclobutrazal
{PP333) at 10&20 ppm), growth promoters Benzyl adenine (BA) at 10&20
ppm, topping with removal of main-stem terminal bud at 12&14
branches and soil addition of fresh Yeast at 20&40 k.g /feddan in the first
irrigation, - .

Also, anatomnically, many features of leaf structure clearly modified
with most of the applied treatments. Here, all applied treatments
increased thickness of midvein, xylem and phloem tissues, lamina, upper
and lower epidermis and palisade and spongy tissues as well. In addition,
dimensions of main vascular bundle and number of its xylem vessel rows
were also increased with all applied treatments. Of the pioneer results in
the present study was that the formation of new like. bundles upper.
midvein in the collenchyma layers. ' :

Also, of the new finding was that the formation of new bundles in
the cortex in the abscission zone.

INTRODUCTION

In Egypt, cotton is considered cne of the major economic crops in
which plays the most important role in the Egyptian economy the cotton
cultivated area ranged from 150000 to 250000 feddan. .

In this respect, despite the drawbacks of supplying nutrients, foliar -
application, as a technique has great particle utility under certain
conditions. In semi-arid regions, a lack of available water in the topsoil
and a corresponding decline in nutrient availability during the growing
season are common phenomena, (Marschner, 1995). Even though water
may still be available in the subsoil. _ _

Therefore, in the present study the growth retardants paclobutrazal
(PP133) at 10&20 ppm, growth promoter Benzyladenine(BA) at 10&20
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ppm were tested as foliar spray substances, Fresh Yeast at 20&40 k.g
/feddan addition in soil and topping or decapitation (with removal of
main-stem terminal bud at 12&14 branches) treatments.

The main effect of paclobutrazal upon plant growth and
development takes place through the alteration of the hormone balance it
promotes treated plants to create more cytokinens (Li and Hili, 1989;
El-Desouky. 1992. El-Desouky and Abd El-Dayem. 1992a, b and c.
Mohamed and El-Desouky. 1992 and Wanas. 1992). Sections were
read to detect histological manifestations of noticeable responses resulted
from treatments with paclobutrazal (PPyi; at. 10&20 ppm), growth
promoters Benzyladenine (BA at 10&20 ppm), topping (with removal of
main-stem terminal bud at 12&14 branches) and soil addition of Fresh
Yeast (at 20&40 k.g /feddan) in first irrigation. Paclobutrazal. (Williams
and Edgerton, 1983). Of omamentals (McDaniel, 1983); and other
plants (Barrett and Bartuska, 1982 and El — Desouky, and Abd-El-
Dayem 1992a, b and ¢) (El- Desouky, 1988). Apparently, paclobutrazal
inhibits the biosynthesis of gibberellins (Graebe, 1982), which in turn
affects the plant size (Quinlan, 1981)

" Besides, the Egyptian soils, is common with most of the arid and
semi-arid regions, are relatively rich in most mineral elements required
for plant growth, but deficient in organic matter and some mineral
elements by the way of intensive cultivation causing depletion of some
mineral nutrients should be compensated by fresh Yeast at 20&40 k.g
/teddan. Paclobutrazal (PP3;;) at 10&20 ppm, growth promoter
Benzyladenine(BA) at 10&20 ppm, topping (with removal of main-stem
terminal bud at 12&14 branches) and fresh Yeast at 20&40 k.g /feddan
on cotton growth. Also, focusing on various anatomical alterations which
took place in leaf structure with the assigned treatments to investigate the
r(;sponmblhty of leaf anatomy for determining the growth habit of cotton
plants

MATERIAL AND METHODS

Two field experiments were carried out at the Experimental Farm
of the Faculty of Agriculture at Moshtohor, Benha University. During
two successive seasons of 2008 and 2009. Seeds of the Egyptian cotton
plant (Gossypium barbadense} cultivar Giza 86 were secured from
Institute of Cotton Research. Agricultural Research Center, Ministry of
Agriculture. Giza.

Cotton seeds well treated with Rizolex at 50 g/kg seeds as
fungicide were sown on the first weak at April and first weak of May
during 2008 and 2009 season at the rate of 10 seeds per hill. The
experiment was arranged in a randomized complete block design with
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four replicates the experiment unit was 3 x 3.5 meter, including five rows
with a distance of 30 cm between hills.

At 37 days from sowing, hills were thinned to two seedlings. Then,
different agricultural practices including irrigation, weed and pest control
were done according to the management system in the Faculty Farm.
Different applied treatments were as follows: -

1- Control (untreated) Spraying with only distilled water as a control
treatment, '

2- Spraying with Paclobutrazal ( PP;33) the relatively new plant growth
retardant (0.23%) 10 ppm equal 4,23 g / 100 liter

3- Spraying with Paclobutrazal ( PP3;3) 20 ppm equal 8 g /100 liter
distilled water

4- Spraying with the Benzyladenine (BA) 10 ppm equal 1 g /100 liter
distilied water

5- Spraying with Benzyladenine (BA) / 20 ppm equal 2 g / 100 liter
distilled water

6- Addition with the Fresh Yeast to the soil at 20 kg, /feddan.

7- Addition with the Fresh Yeast to the soil at 40 kg. / Feddan.

8- Manual topping or decapitation (with removal of main-stem terminal
bud or cutting the tip of the main stem) at 12 fruiting branched.

9- Manua) topping or decapitation (with removal of main-stem terminal
bud or cutting the tip of the main stem) at 14 fruiting branched

Cotton plants were foliar sprayed with Paclobutrazal { PPy
treatments three times at 50, 70 and 90 days afier sowing ,Benzyladenine
(BA), treatments three times at 80, 100 and 120 days after sowing using
hand operated compressed air sprayer at the rate of 10 liter/ plot with 1
ml/ liter of Twin 20 was used as wetting and spreading agent with the
rate of 1mV/litre to all sprayers treatments with Paclobutrazal { PPsy3) as
foliar sprayers starting at the age of 50 days after sowing and .
Benzyladenine (BA), as foliar sprayers starting at the age of 80 days after
sowing . Spraying in each time for each treatment took place uniformly
with equal amount of spraying solution of the appropriate concentration
of different assigned treatments. Each plant of each treatment sprayed
with equal amounts of spraying solution as all others.

Meanwhile, fresh Yeast was added to the imrigation water starting
with the first irrigation with the rate of 20 or 40 kg. /feddan and repeated
five times untilled the first irrigation.

In case of topping (decapitation), it was done by removing the
terminal bud in the stage of 12 or 14 fruiting flowering branches.
Histological samples: : _

During the vegetative and reproductive growth of cotton plant
samples for anatomical studies were taken as the following system.
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Specimens were taken for the histological studies at the age of 120 days
after sowing from:- o _
Leaves: the leaf lies on the node number four betow the apical top.
Flowering pedicel: specimens were taken in the base of flowering
pedicel (i.e., the site of its connection with the flowering branch i.e., the
site of the abscission zone. meanwhile, the elongation sections were
taken from that segment includes a part of the base of flowering pedicel
and small part of its flowering branch.

Specimens of the assigned cotton leaves as well as the abscission
zone of flowers or bolls were sectioned using the microtome. -

. Specimens were killed and fixed for at least 48 hrs. in F.A.A. (10
ml formalin, Sml glacial acetic acid and 85 ml ethyl alcohol 70%). The
selected material were then washed in 50% ethyl alcohol, dehydrated in a
series of ethyl alcohol (70, 90, 95 and absolute), infiltrated in xylene
added in paraffin wax of matting point 60-63 C°, sectioned in a thickness
of 20 microns for flower pedicel and 15 microns for leaves (Sass, 1951),
stained with the double stain method (fast green and safranin), cleared in
xylene and mounted in Canada balsam (Johanson, 1940).

The following measurements and counts were estimated:-

Characters anatomical studied :-
a)- flower:- third flower

1-Diameter of whole section 2-Thickness of cuticle layer
3- Thickness of epidermal 4- Thickness of collenchyma
5-Thickness of parenchyma 6-Number of cortical layers -
7- Thickness of cortex 8-Thickness of fiber layer

9- Thickness of phloem region 10- xylem .

Thickness of xylem region. Number of xylem rows.

X number of xylem vessels in the row.  Diameter of widest xylem vessel
Wall thickness of widest vessel '

11- Thickness of Resin ducts (epithelial cells). _

12- Total number of Resin ducts (epithelial cells) 13- Pith layer
14-Thickness of the widest vessel wall. :

Number of pith parenchyma layer  Thickness of Pith layers
Thickness of one Pith layers

Cortex bundles . _

Number of lateral bundles. Diameter of lateral bundles
Thickness of xylem region. Thickness of phloem

Thickness of fiber layers

b)- Leaves: : '

1-Thickness of mithofel - . 2- Lamina
Thickness of cuticle Upper — lower Thickness of upper

epidermis
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Thickness of lower epidenmis. Thickness of palisade tissue
Number of palisade layers Thickness of spongy tissue
Number of spongy layers :

3-Thickness of Lamina - 4-Thickness Of midvein

5- Thickness of fiber 6-Resin ducts (epithelial cells).
Thickness of Resin ducts. Total number of Resin ducts

7- Collenchyma tissue

Thickness of upper Collenchyma tissue.

Thickness of lower Collenchyma tissue.

Number of upper Collenchyma tissue

Number of lower Collenchyma tissue

8-Vascular bundle

Length of main vascular bundle. Width of main vascular bundle
Number of like- bundle. Number of xylem rows

X no. of xylem. Vessels in the row

Diameter of widest xylem vessel.  Wall thickness of widest vessel
9- Thickness of xylem tissue 10- Thickness of phloem tissue
new formed like- bundles

Number of like-bundle

RESULTS AND DISCUSSION:

Histological studies:

- Due to the vegetative, reproductive” and }np]d charactarictics
obtained in 2008 season; we planued to study thp histological features in
the pedicel of the third flower survived on the 4™ apical fruiting branch in
cotton plants in different applied treatments i.e., PP333, BA at 10, 20ppm
for each, fresh yeast at two rates of 20, 40k.g/feddan and topping at 12,
14 branches. This histblogical study has been carried out during 2009
season. This study was done in transverse and longitudinal sections in the
pedicel of the third flower survived on the 4™ apical fruiting branch. This
histological study aimed to find any alteration could be took place in
different tissues in the zone of abscission later in the basel of flower
pedicel. Also cross sections were taking in the midvein layer with
adjacent area of leaf blade in the same time and treatments as in case of
flower pedicel. The anatomical feature in flower pedicel, midvein in leaf
could be related to all significant effects has been achieved in vegetative,
reproductive and yield characteristics. El-Desouky et al, (2001 a&b)
Also, anatomically, many features of leaf structure clearly modified with
most of the applied treatments. Here, all applied treatments significantly
increased thickness of midvein, xylem and phloem tissues, lamina, upper
and lower epidermis and palisade and spongy tissues as well In addition,
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dimensions of main vascular bundle and numbers of its xylem vessel
rows were also significantly increased with all applied treatments. This
increment may be ensure the essentiality of increasing the cross sectional
areca of phloem for lmprovmg both growth and productivity of cotton
plants, - :
New histological findings of the stg__L '

During section examination, pioneer findings were founded. Smce
intact vascular bundles were created in the cortex tissue in pedicel flower
in two treatments, first it was paclobutrazal at the two applied
concentrations and fresh yeast at the two applied rates was the second.
Meanwhile, these cortical bundles did not found in sections of pedicel
flower either of control plants or of other treatments i.e., BA and topping:
Here, of interest is to note that this new formed-:bundles represent an
additional pathway of photosynthates and different transmittable
nutrients from different plant parts (i.e. sources) to-bolls (i.e. sinks): That
could be simply reflected upon each of boll retention and the number of
abscised bolls as well as increasing boll weight and its final yield. That
could be driving us to suggest such treatments to be practically apphed
Leaf anatomy:

Different histological feature of the Mean counts and
measurements of certain hlstologlcal features (in micron) in transverse
section through the midvein of the 4™ apical but leaf lies was used in this
part of study in case of different apphed treatments The data optained
are shown in #bles (1,2)and fg.(1,2).

Also data in Table (1) show that; either treatments had no effect as
in case of topping at 14 branches or increased with the rest of treatment
exists that reduction existed with topping at 12 branches. Yet, the mean
thickness_of Resin ducts as shown in Table (1) was increased to reach

103.5, 110.7, 112.5, 119.7, 126.0, 170.0, 184.5 and 189.0 with PP3;; at
10, PP333 at 20, BA 10 BA at 20, topping at 12, topping at 14, fresh yeast
at low rate, fresh yeast at hclght rate and BA athppm respectlvely
' Of interest, as shown in Table (2) the creation of some structures
like- bundles in the main vein in the leaf. These like- bundles were
formed above the vascular tissue in the midvein, These like- bundles did
not present in case of control. Yet, these bundles found in different
applied treatments. Also, it could be noticed that its number was highest

~and reached five in case of PPsj; at 20ppm but only reached to the
number three with each of PPi; at 10ppm, BA at the two applied
concentrations and fresh yeast at the highest rate. Yet, topping at 12, 14
“branches and fresh yeast at the lowest rate only gave two of these like-
bundles structures for each.
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control

" control Yeast extract at 40k.g/feddan
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(E)

Fig. (4): Transverse section of the pedicel of third flower survived on
the 4™ apical fruiting branch in cotton plant as affected by
some agronomic treatments (100 X).
A- Control B- Yeast extract at 20kg/sedan.
C- Yeast extract at 40kg/sedan. D- Decapitation at 12 branches
E- Decapitation at 14 branches
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Histology of flower pedlcel

Different histological feature of the Mean counts and
measurements of certain histological features (in micron) in transverse
section through the pedlcel of third flower survived on the 4™ apical
fruiting branch lies on the 4™ from the apical but was used in this part of
study in case of different applied treatments. The data obtained are
shown in Tables (3,4)and fig(3,4 ).

Data in Table (3) indicated that PP33; at 20ppm had no effect on
total number of Resin ducts (epithelial cells) while topping at the two No.
of branches .decreased it, yet, the 1ést of treatments i.e. PP33; at 10 and
20ppm, BA at 10ppm and the two rates of fresh yeast increased this No.
of resin ducts (epithelial cells) here, the highest rate of fresh yeast gave
the highest No. that reached 11 in comparing with 8 that of control.

Also data in Table (3) clearly show that the mean thickness of resin
ducts (epithelial cells) was increase with different applied treal treatment to
reach its maximum with fresh yeast at 40k. g/feddan.

As for the thickness of fiber layer, data in Table (3) show that xts
increase was existed with different applied treatments but that was
slightly with each of PPy;3 at 20ppm, BA at 10, 20ppm and the two
topping treatments and it was highly with each of PP333 at 10ppm and the

two rates of fresh yeast.

In this respect, the number of cortical like- bundles was 2. 6’? 2. 0
1.67 and 1.33 for fresh yeast at 40kg. , iresh yeast at 2 .d.ung ::333
10ppm and PPa3; at 20ppm. Also it could be notes that were more
pronounced in case of PP333 185.4 and 140.4 when compared with fresh
yeast 94.86 and 72.52. These effects were prolonged to the thickness of
each of xylem, phloem and fiber region Table (4). In this respect, PPy3;
as shown in Table (4) was more pronounced and more effective for
increasing all these traits when compared with fresh yeast and fiber
region Table (4). In this respect, PP333 as shown in Table (4) was miore
pronounced and more effective for increasing all these tralts when
compared with fresh yeast.

These new findings are of great interest since, these bundles w1th
the two types of vascular tissues could be enhaneed accelerate and
maximize the amount of minerals and water are being absorbed from soil
and directed to leaves as well as photosyntheates from leaves to different
aerial plant parts and roots as well. This effect could be mainly or
partially the direct reason for increasing flowers, bolls and lint yield to
reach the significant level in most case especially of those plants treated
with either PP333 or with the addition of fresh yeast to soil with irrigation
water in the first one. . o
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