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COTTON PLANTS (Gossypium barbadense L.)
1. Effect of some growth regulators and some micronutrients on
growth, leaf pigments and chemical constituents of cotton plants
Zayed, E.A., M.M. El-Afry, S.H. Eissa and
Samira A.F. EI-Okkiah ‘
Tanta University, Faculty of Agriculture, Kafr El-Sheikh, -
Department of Agric. Botany

ABSTRACT

The present investigation was carried out at Faculty of
Agriculture Farm, during 1999 and 2000 growing seasons,
Department of Agric. Botany, Faculty of Agriculture, Kafr El-
Sheikh, Tanta University. The main objective of this investigation
is: to study the effect of foliar spraying of the three PGRs i.e., Pix,
Kinetin and Morphactin with two concentrations for each one (low
and high) and three micronutrients i.e., iron (Fe), zinc (Zn) and
manganese {Mn) with one concentration of each one, and their
combinations; on: vegetative growth of cotton plants, , leaf
pigments and some chemical constituents of cotton plants. The
cotton cultivar was devoted in this study is Giza 86 an Egyptian
long staple . :
The main obtained results may be summarized as follows:
. Pix application 1000 and 2000 ppm significantly decreased
plant height, leaf area and dry weight of leaves.
. Kinetin applications {25 and 50 ppm) significantly promote
plant growth by increasing plant height, leaf area and dry weight of
leaves, compared to the control plants in both seasons.
. Morphactin applications (10 and 20 ppm) slightly increased
the vegetative characteristics compared to the control in both
seasons. ‘
. Micronutrients applications (Fe, 2000 ppm, Zn, 1500 ppm,
and Mn, 1000 ppm) significantly increased plant height, and dry
weight of leaves, While zinc (Zn) only, significantly increased leaf
area/plant. ' _
. Combined treatments (PGRs + microelement) slightly
improved most of growth characteristics.’
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- All treatments under study significantly increased chl. a, chl.
b and carotenoids. The highest values of chl. a were obtained from
plants treated with pix.

. Pix applications significantly increased both N % and P%
contents in cotton leaves on the other hand decreased K content
(ppm) compared to the control in both seasons.Other treatments
significantly increased NPK content. Morphactin application had no
clear effect on NPX content in cotion leaves.

INTRODUCTION
Cotton is one of the most economically important crops in Egypt,
supplies the national and international demand with the highest
cotton lint quality. It is consider the main cash crop for most
growers, besides it is one of the main sources for the hard currency.
Cotton production occupies a very unique position among all other
field crops in Egypt.no doubt that cotton production as for other
crops could be easily maximized through appropriate nutrition and
application of growth regulators.
Plant nutrition is one of the most important factors that affects
cotton productivity. Micronutrients in general play an important
role in the physiological and metabolic processes in cotton plants
during different stages of growth(Sharma et al., 1988) and (Azab et
al. 1992).Foliar nutrition of cotton plants by trace elements (Zn, Fe,
and Mn) is an attempt to increase cotton growth since Egyptian soil
has been affected by its deficiency in trace elements particularly
after high Dam ( Wassel ef al. 2000).
Plant height of cotton plants and dry weight/plant and chemical
constituents were increased by foliar application of Zn, Fe, and Mn
(Azab et al., 1992) and( Sawan ef al., 1997).
Foliar application with Zn, Fe and Mn increased chlorophyll content
in the green leaves (Wassel 2001) and ( Abd EI-Shafy er al. 2001)
emphasized that application of growth regulators to major field
crops is relatively rare and that the beneficial dose not always
involve direct increase in yields.
The use of growth retardants such as pix and morphactin can be
used to manage the vegetative development of cotton plants, Pix
reducing plant height, leaf area, and dry weight of leaves ( Zhang et
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al. 1990) pix also increased leaf content of chlorophyli a,b and total
chlorophyll (Hodges - ¢f. .al... 1991).Morphactin decreased . plant
-~ height, number of- Ieaves but mcreased con’tent of leaf chlorophyl]s
. and N, P and K concentration.. -
. (ElBeheidi ef al. 1991) stated that applymg kmetm to cotton plants
“increased stem length aqd total d,ry weight(Wassel 2001) indicated

" that cytokin in¢reased chlomphyll a-ahd b- and carotenoids of ¢otfon

" leaves.Therefore; the main ob_}ectlves of this investi gation are: to
study the foliar spraying effect with. some plant growth regulators
PGRs. (pix, morphactin-and: kinetin) micronutrients (Fe,’ Zn, and
Mn) and their combinations or rnmphologxcal characteristics, leaf
~ pigments and chemicai comiposition of cotton leaves for an i£ gyptlan

- long-staple cotton cultlvar -Giza 86 durmg 1999 and 2000 growmg
sedsons.
__ MATERIAiLS AND METHODS
The - present investigation was conducted at the Faculty of Agnculture
Farm throughout the Department 6f Agrlcultural Botany, Faculty, of
Agriculture, Kafr El Sheikh, Tanta Umvcr51ty durmg the two
successive growing seasons '1999.and 2000. The-study includes the
effect of three pIant growth regulatoxs {(PGRs) as-well as, three micro-
elements and all possxble combinations of - them ;with different
" concentrations and various.. times .of -application--on growth, leaf
',plgment and chemical cgmposmgn of leaves. of an. Egyptian long-
stdple cotton cultivar Glia; 86,.Cotton.seeds were sown on April 18"
~and April 14" {1 1999 and 2000 seasons, respectively: . Mechanical
analysis and chemical composition.of the-soil of the expenment are
'_ prescntcd in Tablc (J)and 2. :
Y Table (1): Mechamcal and, chem:cai analysns of soﬂ sample nf the
experlment ﬂurmg 1999 and 2000 growing seasons.

‘Seasons - | " Soit mechamcal anal)ms _ . pH Water lable
- ~Sand “Sit ] Clay | {em) |
1999 - 2340 1723550 4110 | 80 85
2000 oo 2410 3520 . 40.70 7.8 87

Soil chemical analysis 1999 . o
Depth Anions (meg/L) Cations{meg/L). | EC

(em) [ CO," [HCOs | €I [8S0, | Ca” [Mg™ [ Na” | K |dSm’
0-30 - | 240} 90.68 | 7694 1 42.08 [ 39.52 | 88.00 | 0.42 | 12.00
30-60 | - 2.60 }23.25140.05) 1238 14.02139.25] 025 | 520
60-90 | - ~. .| -1.60 | 34.88 | 8839 | 2970 | 27.90 | 67.007 027 | 8.80
90-120] - 1.80 | 32.55 | 47.12 1 14.75 | 1635 [ 50.00 | 0.27 | 6.40
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Soil chemical analysis 2000

Depth Anions {(meg/L) Cations {meq/L EC
fam) | CO,” [HCOy | €I [ SO, j Ca™ [ Mg~ [ Na” | K |dsSm’
0-30 - 310 12574 1 4217 [ 1729 1 1093 | 3825 | 044 | 7.12
30-60 - 240 { 1089 | 5641 [ 1274 § 11.44 | 4525 | 027 | 5.81
60-90 - 200 11386 | 81.14 } 20.02 | 13.18 | 63.50 | 0.30 { 7.56
90-120] - 1.50 1 153516929 12039 [ 895 [ 5600 ) 0.26 | 7.66

®  EC = Eiecirical conductivity.
Table (2): Chemical analysis of experimental soil sample for
microelements during 1999 and 2000 growing seasons.

Season Depth Micronutreints of soil profiles (ppm)
~_Fe Zn Mn
1999 0-30 12.50 235 31.00
30-60 14.00 2.85 32.30
60-90 12.50 335 35.15
90-120 14.00 110 33.85
2000 0-30 8.46 0.44 7.02
30-60 7.27 029 7.97
60-90 5383 0.32 7.71
99-120 8.58 0.34 9.52

e Field Drainage Res. Dept., Sakha Agric. Res. Sta.
The experiment included 28 treatments as follows in Table(3) The
treatments were randomly distributed in 28 experimental plots in
each replicate of the randomized complete block. Experiment with
three replications. Each plot consisted of five rows 4.5 m in length
and 0.6 m in width.
All the agricultural practices were carried out as recommended in
the farm. Nitrogen used in urea (46% N) at the rate of 60 kg
N/feddan, nitrogen was splitted into two equal doses.
The first dose was added after thinning (before the first irrigation),
whereas the second dose was applied before the second irrigation.
Phosphorus was added during seed-bed preparation in the form of
super phosphate(15.5% P>Os)at the rate of 100 kg super
phosphate/faddan.
Characters studied:
1.Growth characters :
Were measured at plant age 120 days for spray treatments at 105
days from sowing respectively.
A. Plant height B. Leaf area (dm)*/plant.
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C. Dry weight of leaves/plant.
' Table(3) Studies treatments and time of application

Treatment Concentrarion Time of Application
Control (Water) (U :
PGRs:-
Pix1 (P1) 1000 ppm PGRs were sprayed twice.
Pix2 (P2) 2000 ppm The first spray was at 75 days from
Kinetin 1 (k1) 25 ppm sowing.
Kinetin 2 (k2) 50 ppm The second at 105 days from sowing,
Morphactinl{Mor.1) 10 ppm .
Morphactin 2(Mor. 2) 20 ppm
Micronutrients:-
Fe 2000 ppm- Micronutrients were sprayed three times:«
Zn 1500 ppm The first spray was at 75 days from
Mn 1060 ppm sowing,
PGRs+Micro.comb. The second spray at 90 days from sowing.

P1+Fe The third spray at 105 days from sowing.
Pl +Zn .

P1+Mn
P2+ Fe *Sowing date in 1999 season:-April, 18.

P2+ Zn *Sowing date in 2000 season:-April, 14.
P2+ Mn

ki +Fe
k1 +Zn
k1 + Mn
k2 +Fe
k2+7Zn
k2 +Mn
Mor.} + Fe
Mor.l +Zn
Mor.1 + Mn
Mor.2 + Fe
Mor.2+ Zn
Mor.2 + Mn

2.Leaf pigments:

Were measured at plant age 115 days for spray treatments at 105

days from sowing chl. a, chl. b and carotenoids were

spectrophotometrically -determined as described by Wettstein

(1957).

3.Chemical composition in cotton plant leaves;

e Total nitrogen 90 in leaves was determined by using micro-
Kjeldahl method in A.O.A.C. (1982).

»  Phosphorus (40) in cotton plant leaves:
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Total phosphorus was determined by ascorbic acid method
using the calorimetric method that described by Murphy and
Riely (1962).
e  Potassium (%) in cotton plant leaves:
Potassium content in cotton leaves samples were estimated
using flame photometer by Pearson (1976).
Statistical analysis:
The analysis of variance for randomized competed block design was
carried out for, each character in each season as outlined by
Snedecor and Cochran (1980). The differences between the
different treatment combination were tested using the Duncan's
Mulitiple Range Method outlined by leclerg ef al. (1962).
RESULTS AND DISCUSSION
1. Growth analysis:
1.1.  Effect of plant growth regulators:
1.1.1. Effect of pix (Mc):

Data recorded in Table (4) showed that plant height, leaf
area and dry weight of leaves were significantly reduced by pix
application in both seasons compared to untreated plants.the
shortest cotton plants were resulted from the highest application of
pix (2000 ppm) at 120 days of plant age. This reduction in plant
height could be explained on the basis that pix partially inhibitors
one of the enzymes that involved in (GAj;) biosynthesis and
blocking (GAj3) production. These results are parallel with those
obtained by Azab ef al. (1993) Ramachandra et al. (1996 )
Reduction in leaf area, plant due to pix modulated suppression of
cell enlargement. The reduction in dry weight of leaves/plant due to
that pix treated plants resulted in lesser number of leaves, plant,
smaller leaves and reduction in leaf area consequently, the net
photosynthetic rates were lower in pix treated plants and this could
be related to reduction in dry weight of leaves/plant similar results
were obtained by Ghourab ef al. (2000).

1.1.2. Effect of kinetin:

Data in Table {4) indicated that kinetin applications (25 and 50
ppin) significantly promote plant growth by increasing plant height,
leaf area and dry weight of leaves compared to the control plants in
both seasons.
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The increasing in plant height tended to increase growth rate and
plant development, from cell division and cell enlargement to
formation more number of nodes per main stem. These results were
in harmony with obtained by Hedin and McCarty (1994), Cothren
(1994) and Sawan et al. (2000). The highest leaf area of cotton
plants were resulted form the highest concentration of kinetin at 120 _
days of plant age in both seasons.similar results were obtained by
Wassel (2001) who reported that the cytokin enhanced the
vegetative growth.

Dry weight are increased in kinetin applications may be due to the
increase in number of leaves and leaf area. These results are in line
with El-Beheidi ef al. (1991) on broad bean.

1.1.3. Effect of morphactin:

Data in Table(4)showed that morphactin resulted in significantly
taller plants compared to contro! plants at 120 days of plant age the
similar results was obtained by El-Desoki ef al. (1994) studied that
lower concentration (10-50 ppm) of morphactin increased stem
length. Also morphactin increased the leaf area per plant and dry
weight of leaves at 120 days of plant age. These results are in line
with those obtained by El-Desoki ef al. (1994).

1.1.4. Effect of micronutrients:

Data in Table (4) recorded that micronutrients applications Fe,
2000 ppm, Zn, 1500 ppm and Mn, 1000 ppm) significantly
increased plant height, , leaf area/plant, dry weight of leaves at 120
days of plant age in both growing seasons.

‘The enhancing effect of these micronutrients may be due to their
promoting effect on vegetative growth. However these elements
increased photosynthesis activity and produced metabolites
processes. Required for building both the vegetative and productive
growing parts. these results were in agreement with those obtained
by Abdel-Shafy er al. (2001) and El-Sabbagh et al. (2002).

1.1.5. Effect of PGRs + micronutrients combinations:

Data recorded in Table (4) that PGRS + microelement) Improved
most of growth characteristics effect of these treatments due to the
effect of microelements are very important for physiological and
meiabolic processes in cotton plants during different stages of plant



555 Zayed, E. et al.

growth and give a beneficial effect when applied to retardants PGRs
treatments, such as pix or morphactin. The similar results were
obtained by Bauer and Cothern (1990).

Table (4):Effect of foliar spraying treatments with PGRs. Micronutrients and
their combinations on growth (vegetative characteristics) of cotton plants
measured at 15 days form 2™ applications during 1999.

1999 2000
- Plant Leafl Dry Plant Leaf Dry
Treatments | ichviem | area/dm? pweighticaves height/cm | areafdm’ fweightieaves
: an “em
PGRs .
Pix; 96.67ig {20.51m] 26.17e-f | 9633k | 19.881 | 24.35K
Pix,y 92.67j |21.49kl| 26.57ef | 9133} | 21193 | 2500k
Kinetin] 168.67a | 34.19¢ | 36.20ab | 15833b { 34.23b | 36.00cd
Kinetin2 168.67a |35.04b] 38302 | 16200a | 3499a | 37.77be
Morphactin} 140001 (21.13Im] 27.70e | 129.00h | 2016kl { 26.93 jk
Morphactin2 154.67¢ 121.121m| 25.33ef | 135.671g | 2014kl | 26.87 jk
Micro-nutrients:
Fe 134.331g 1 29.05f | 34.17abc | 134.67g | 2840d | 31.90 e-h
Zn 157.00 cde] 30.10e | 35.70ab |138.00efg] 28.73d | 34.40 c-f
Mn 15967be | 2993 e} 3533ab | 13933ef | 28.56d | 33.07 d-g
PGRs+Micro. comb,
P +Fe 10467 h 121.99ijk] 27.57e 99.67ij | 21.34 hij | 26.30jk
Py +Zn 106.00h 12249 hi} 28.87de | 102.00i | 21.78 ghi | 29.00 hij
P+ Mn 10233 hi | 22.233)] 28.03de | 9933 | 21.69ghi | 27.70 ik
Py +Fe 93673 12162jkl} 27.13¢ 95.33k | 21.29hij | 26.20 jk
Py +2Zn 94.00j {22341 28.60de | 94.00kI | 21.70 ghi | 28.80 hij
Py + Mn 97.00ij (22.68 ghil 30.07 cde | 96.33jk | 22.59¢f | 30.67 ghi
K;+Fe 164.67ab { 35.04b 1 37.17ab | 15533bc | 34.33ab | 36.37 cd
K| +Zn 163.67 abe{ 34.13¢ 1 36.07ab | 15500bc| 3321c [ 35.30 cde
K;+Mn 162.67 abe| 33.28d 1 35.83ab | 15033d | 32.80c | 34.97 cde
Ky tFe 16500 ab | 35.08b! 3883z 1572.67b | 3507a | 40.00ab
Ky+Zn 163.33 abcf 3491 b 36.57ab | 153.00cd | 34.322b | 3627 cd
Ko +Mn 162.67 abc{ 35.74a| 39.17=a 15033d | 35.10a 41.00a
Mor + Fe 155.00de 121.35 k1] 28.93de (13633 efg] 21.50 hij | 29.20 hij
Mor) +Zn 154.67¢ 121.15)m} 28.33de | 13567 fe1 2077k | 27.80 ik
Mor; + Mn 162.00 ad 22.66 ghi| 32.77bed | 14033 ¢ | 22.37 fg | 31.45 fgh
Mory + Fe 160.00 be 122.01 ijk] 28.57de | 14033¢ | 22.02 fgh | 28.80 hij
Mor, +Zn 153.00e [23.14gh{ 35.17ab | 13547 fg | 2240 efg | 32.23 ¢-h
Mor, + Mn 157.67be [ 23.30g | 35.47ab (3833 efg] 2298e¢ | 3433cf
Water (Control} 13133 g ] 28561 ) 2227f 126.0h | 28384 22.071
Mean 140.20 26.65 31.82 130.20 26.14 31.24

Means designed by the same letter at each cell are not significantly different at the 5% level
according (o duncan’s multiple rang test
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2.Chemical composition in cotton plant Jeaves:

2.1.Macro microelements content in cotton plant:

2.1.1.Effect of pix:

Data in Table (5) indicated that pix mgmﬁcantly mcreased both N%
and P% contents in cotton leaves and decreased K content (ppm)
compared to the control in both seasons. similar results were
recorded by Stein ef al. (1983) and Zhang ef al. (1990).

2.1.2.Effect of kinetin:

Data in Table (5) showed that kinetin applications significantly
increased N and P content (%) and K content (ppm) in cotton leaves
compared to the control. This may be due to that treatment with kinetin
significantly enhanced growth and NPK uptake. Similar findings were
obtained by Oosterbuis and Janes (1994).

2.1.3. Effect of morphactin:

Data in Table (5) showed that morphactin had no clear effect on
NPK content in cotton leaves in both seasons compared to control.
These results were in agreement with those obtained by Sakr and
Leilah (1996).

2.1.4.Effect of micronutrients:

Data in Table (5) indicated that micronutrients applications
significantly increased NPK content in the leaves compared to the
control in both seasons.

This may be due to that micronutrients applications increased NPK
uptake by cotton plants. Similar results in this respect were obtained
by El-Aggory et al. (1986).

2.1.5. Effect of PGRS + micronutrients combinations:

Data in Table (5) recorded that combined treatments applications
significantly increased NPK content in cotton leaves compared to
the control in both seasons. Similar results were obtamed by Sakr
and Leilah (1996).

3.Leaf pigments:

3.1.Effect of pix: - '

Data recorded in Table (5) that pix applications significantly
increased chl. a, chl. b and carotenoids content in cotton leaves as
mg/dm’ compared to control. The highest values of.chl. a were
obtained from plants treated with pix.
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“~ble (5): NPK and Leaf pigments as influenced by foliar spraying treatments with
#*ORs, micronutrients and their combinations. Leaf pigments measured at 115 days of
plant age during 1999 and 2000 growing seasons.

Total N% in Total P% in “K content Chl.amgidm® | Chl bmg/dm® | Car mg/dm’®
Treatments leaves leaves in leaves ppm
1999 2000 1999 2000 1999 2000 1999 ] 2000 § 1999 | 2000 1999 2000
PGRs: :
Pix 1 2381gh| 2254k | 023 ghi| 022hi | 5877l | 60674 | 6.47a [645a {160 n] 1.64i [209g ] 164 gh
Pix 2 250cd | 2371 [026a-d{027abe| 61.02phi | 61334 [ 647a [6.34al1.65 Im| 170K ¢ 213 g1 1600
Kinetin 1 254c 1239ef | 022hi  022hi | 7585b B1.10bcd542 def]5.50de] 1.74k |1.72gh|2.70ab| 1.96ab
Kinetin 2 272ab §2.522b |027abc] 027 ab | 82622 [83.08abci 5.96b ! 6.00b L1 85 2-d{1.87 a-d] 229f | 1.69 igh
Morphactin | 220j | 2.16m [0.25 d-p | 0.25 def | 6941 cde }69.42 fgh]5.57 cde5.52 de]1.82 d-i|1.85¢c-f] 1.15m | 0740
Morphactin 2 228§ | 2.200m {0.23 ghi [ 0.23 ghi | 6647 d-p [67.26 g-j| 5.79bc|5.80 be] 1.89a 11.90ab] 1455 | 0.94 ik
Micro-nutrients;
Fe 237 fgh| 2.25 Gk [ 0.26 aee }0.27 abc| 67.10 def | 6838 £if5.72 h:ass.ﬂ dejiBleijlBdcf]1.1lm| 0.63p
Zn 338fghi2.27hk | 024 c-h] C4efg | 72.55bc [76.70 cdef5.41 def|5 47 def{1.82 d-g| 1.84 c-f] 1.17 m [0.77 mno
Mn 239eh| 230hi [026a-21025be] T035cd (73.00efp] 4790 ;477 |1.78 hig| 1.81 ef [ 1.17m | 0.76 no
PGRs + Micro. comb.
P, + Fe 240eh| 231 gh 025b-F1024d-p} 58.1571 | 59.69j 15.39delf529¢f) 1755k | 1.76 2 §2.68ab[1.97 a-d
Py +Zn 2381eh 1227k [0.27 abc | 0.262-d] 5967 hi | 61.17ij{ 4.75hi | 448 h |1 80 ghi{) .84 c-f| 2.52 e ¢1.72 fgh
Py +Mn 240efp| 235fg 1 0.28a | 0.27a | 61.24 ghi |62.83 hij} 5. 1afp] 5.22¢F ] 17855 | 1807 | 2.29¢F | 1.65gh
P+ Fe 245de | 237f [0.26a-¢| 0.27ab | 61.54 phi |62.94 hij[5.27 efg} 524 €] 1681 }1.72¢gh| 265¢ [189ad
Py+Zn 239¢-h) 230hi {0.27abc] 0278 64.0gh 16676 p-j|5.03fg| 496 (1.62om] 1.69h | 252 | 1.75ef
P, + Mn 233hi | 223Kk [0.27abc] 0272 [ 63.18Fi [64.33hij§ 4.34) [424h )1 160n (| 168h §2.70ab]1.92 abc
K, +Fe 265b [ 243de | 0221 | 0.2t | 84.79a |8527ab]5.75bc|5.63 cd{1.84 c-]1.87 a-d|2.56 de| 1.80 c-f
K;+2Zn 2.702b | 250bc [0.24 e-h |0.25cde| 85552 [87.0ab | 4385 | 435k L1.79 ghi]l 83 def}? 56 cde} 1.84 be
Ky +Mn 266b {246cd 026 a-¢ |026a-d| 8605a | 8RB3a | 436 [4.25h [i.82 d-h|1.85 c-f]2.62 bod] 1 .85 a-e
Ka+Fe 273a | 253ab [0.26a-dj0.26a-d] 834312 |8520ab)5.3Ref} 5257 11 87 abc|].88 abe) 2.54 de] 1.79 def’
Ky +Zn 275a | 256a | 0.27ab | 027ab | B529a [8593ab{4.74 hi| 4.37h }1.87 abc{l.88 abcl2 56 cde] 1.84 cde
Ky +Mn 269ab | 249bc {0.27ab | 027a | 85.11a |8550abl582bc{5.86bc|1.88ab)190ab) 2762 ] 1972
Mor, + Fe 236gh | 2254k | 022i | 022hi | 66.08d-p {6708 p-j| 5.22 g | 5237 |1.85 bed|1.87 20| 1.271 | 0.83 10
Mot + Zn 238eh|228hi | 022hi [023fphl 6580 efg 16687 p-j} 443 33435h ]| 1892 19ta] 131 |086kn
Mor, + Mn 239eh] 230k ] 0.24 44 | 0.23 ghi | 61.04 phi |61.52 hij| 4.45ij | 4.36 h |1.84 b-e|1 B5 b-¢|1.34 kI [0.86 kn
Mor; + Fe 239¢h| 230hi |025d-g{024d-g} 6243 % 1633, hij] 5.96b ] 592 b ]1.85 bed]1.87 a-d] 1.43 jk[0.BE kim
Morz + Zn 243ef | 237F |025¢c-g|0.25b¢[ 7129 bed [75.10 delf4.95 gh [ 4.86 b | 1.80 1 |1.85 b-e| 146 j | 0.97 jk
Mor; + Mn 239e-hl 230hi § 023640 1023 fph) 63094 J63.67hi)|494ph| 485 [1.84b-f]1.85¢-1] 1.55i | t.02;
Water (control} 230§ [ 247m | 0.20) | 0.20] | 63.721gh [6646¢-| 43} [ 3.75i] 1L.50o | 1.55j { 175h ) 147
Mean .46 234 0.25 0.25 69.84 T1.44 5§23 314 178 1.81 201 1.4]

Means designed by the same letter at each cell are not significantly different at the
5% level according to duncan’s multiple rang test

In general these results mean that the application of pix to cotton
plants was active in chloroplast pigments biosynthesis especially
chl. a.Gousman er al. (1981) reported that Mc (Pix) delayed leaf
chlorophyll degradation and increased chlorophyll content in cotton
leaves. These results supported the findings of many investigators
Wahdan( 1990) and Azab et al. (1993).

3.2.Effect of kinetin:

As shown from the results{Table 5)kinetin applications significantly
increased chl. a, chl. b and carolenoids content in cotton leaves
compared to the control in both seasons.In this respect it could be
presumed that favourable effect of kinetin on chlorophyll content
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may be attributed to increase in the carotenoids which may led to
protect chlorophyll against degradation by photo-oxidation
processes El-Beheidi ef al. (1991).
3.3.Effect of morphactin:
Data in Table (5) showed that morphactin applications significantly
increased leaf pigments (chl. a, chl. b and carotenoides) in cotton
leaves compared to the control. The promotive effect of morphactin
in this respect may be interpreted with that it delays senescence of
cotton leaves as mentioned by (Schaeider 1972).
3.4.Effect of micronutrients:
As shown from Table (5} micronutrients applications mgmﬁcantly
increased leaf pigments in cotton leaves compared to the control. In
general, such results mean that these micronutrients treatments
enhanced and stimulate the biosynthesis of leaf pigments. Also, it is
well known that Fe is initial for chlorophyll synthesis, Zn and Mn
are involved in several enzymes which attributed to carbohydrate
and protein metabolism (Abd El-Shafy, 1998).
3.5.Effect of PGRs + micronutrients combinations:
Data in Table (5) showed that combined treatments applications
significantly increased leaf pigments in cotton leaves in both
seasons compared to the control. The combined treatments involve
one of PGR with Fe resulted in the highest values of chl. a
compared to the control. These results were in agreement with those
obtained by Ibrahim and El-Labban (1986).
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