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ABSTRACT

Field experiments were carried out during two successive seasons 2002 and
2003 on saline sandy soils at El-Maghara Research Station, Desert Research Center,
North Sinai to study the effect of génetic variations of some cotton varieties i.e. Giza
45, Giza 70, Giza 83 and Giza 85 ) and some different foliar application treatments ,
i.e. ZnS040.1%, MnS04 1.0%, FeS0O4 0.5% and tap water as control on yield, yield
components, lint quality and some biochemical genetic markers of some cotton
varieties. A split plot design with three replications was used. The main plots were
devoted at random to four spray-foliar application treatments and four cotton varieties,
in the sub plots. The obtained results could be summarized as follows:

The result indicated that genetic variability were detected clearly among the
four cotton varieties in yield, yield components and lint quality. Giza 83 cultivar
exhibited a significant higher values and considered the highly yield and its attributes.
Generally, foliar application treatments may correct the metabolic disturbance under
stress condittons of El-Maghara, Agric. Research Station (sandy and saline soil).
Foliar applications by ZnS040.1%, MnS0O4 1.0% , and FeS0Qy4 0.5% led to improve
growth parameters, yield, yield components and lint quality of all cotton varieties as
compared with the control during both seasons. Zn8QO4 0.1% surpassed the other
spray treatments for increasing all studied parameters of cotton varieties under
investigation, Also ZnSO, 0.1%, combined with Giza 83 cultivar interaction achieved
the best treatment . The Extra long stapie varieties had longer , stronger and finer than
the long staple varieties. Also, micronutrients (Zn"2, Mn'? and Fe'?) as a foliar
application exhibited a slight improve for fiber properties.

Random amplified pelymorphic DNA (RAPD) and five random 10-mer primers
were used to amplify DNA via polymerase chain reaction {PCR}, 31 RAPDs were
generated and 15 (48.4%) were polymorphic.Similarity matrix was generated from
RAPD results Dendrogram generated by UPGMA analysis, detected that fong stable
varieties layed near each other. The same was true with extra-long stable ones, Also,
each variety had its unique RAPD markers. The same was true in case of SDS.
Protein markers. In-addition, newly synthesised bands either under deficiency or
applications of different micronutrients, could be used as marker — assisted selection
for higher yield varieties under this conditions. The obtained results could be used by
cotton breeders and producers to got higher yield and lint percentage or have lint
qualities.
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markers - Foliar application — Genetic variability — Lint quality- Protein
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INTRODUCTION

Cotton (Gossypium barbadense L.) is considered one of the most
important economical fiber crops in Egypt. Increasing cotton production in
arid and semi arid regions is considered the main goal in this work,



Khafaga, H.S. et al.

Generally, the environmental conditions mainly affect cotton gene
expression (proteins), growth, yield and lint qualities. So, highly saline soil
conditions can significantly reduce these chriteria (Afiah and Ghoneim, 1999
and Badran, 2001), in spite of cotton is classifi ed as salt tolerant plant Also
deficiency of plant available micronutrients (Zn'? , Mn” Z and/or Fe' ) caused
severe depression in plant growth, devetopment and of final yield {Cakmak
et al., 1999), where micronutrients play fundamental role in several critical
cellular functions such as protein metabolism, gene activation and
expression, structural and functional integrity of biomembranes,
photosynthetic activity (Yu and Rengel, 1998; and Shenker et al., 2004).

Also, cotton genotype plays serious role on the growth, yield and
gene expression. (Rashed, 2002). So, genotype - environment interaction
was found to be significant for these chriteria (EL-Kashlan and Badr, 1998
and Sorour ef al., 1998).

Improvement of this fluctuation in yield and lint qualities remaining
the largest problem facing cotion breeders and producers in new reclaimed
regions. Thus, it is of great importance to assess elite higher yield, lint
percentage and qualities cotton varieties under these circumstances. Also,
characterize protein (gene expression) and DNA markers with these elite
varieties in order to make further improvement in cotton production under
stress conditions. Protein and DNA markers using SDS-protein
electrophoresis analysis and RAPD technique, respectively, and growth and
yield characters were used extensively to identify and study the genetic
characters of cotton varieties (Lu and Myers, 2002) and for evaluation of
micronutrient status in plants (Khafaga and Rashed 2002 and AL-Shabi et a/.,
2004). Accordingly the objectives of this study are to detect the performance
and genetic markers, variations (cotton varieties) under stress conditions of
El-Maghara. Also, to assess growth, yield Jlint characters and some
biochemical genetic markers using SDSProtein electrophoresis proﬁles of
|mpr0ved cotton varieties by foliar application of micronutrients (Zn*2, Mn™ or
Fe' )

MATERIALS AND METHODS

Field experiments were carried out at El- Maghara Research Station of
Desert Research Center at North Sinai during 2002 and 2003 growing
seasons, to study the effect of four foliar application treatments {i.e. ZnSQ,
0.1%, MnSO4 1.0% , and FeSQ, 0.5%) and tap water as a control on yield,
yield components, lint quality and biochemical genetic markers of four cotton
varieties (Gossypium barbadense L.), i.e. Giza 45, Giza 70 (Extra long staple)
and Giza 83, Giza 85 (long staple). Mechanical and chemical analysis of soil
as well as irrigation well water are presented in Table (1). Groundwater (4.06
mmbhos) was used through drip irrigation system. Each experiment included
18 treatments, i.e. the combination of four foliar anplications and four cotton
varieties, which were arranged in a split piot design with three replications.
The main plots were occupied by the different foliar application treatments
while cotton varieties were arranged in the sub plots.
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Table (1}: Mechanical and chemical properties of the experimental farm
soil and chemical analysis of irrigation well water at El-
Maghara Research

Station
. Anions
g 0 . § S Cations {(meq/100 g) (meg/10
Type {£ 8 PHuojE Q Fe |Mn|Zn
s £l O |Cat+[Mg++|Na+|K+ [HCO4CI-|SO-
Sail (0-30) and 7.4 12.00{14.7 | 4.00 [ 1.50 |3.3010.15(1.80 5200 1.95|6.512.3,0.8
Mwvell WaterF 84406 ~ [11.413.48(24.6/0.6914.4032.20357( - 1| - | -

The seeds of cotton variety were obtained from Cotton Research
institute; Agricultural Research Center, Giza, Egypt and were sown in the
experimental site at distance of 75 ¢m between drip irrigation lines and 30
cm. spacing between drippers with two seeds per hill in March 2 and 4 in
2002 and 2003 growing seascns. Cattle organic manure and calcium
superphosphate fertilizers were added during soil preparation at the rates of
20m° and 30kg P;0s/fed., respectively. Ammonium nitrate (33.5 % N) and
potassium sulfate (48 % K;0) were added at the rate of 75 Kg N and 24Kg
KO/ fad, as three equal portion at 30, 45 and 60 days after sowing. Foliar
application treatments were sprayed twice after 45 and 60 days from sowing
using Tween 20 as welting agent. Varieties were evaluated for (plant height
{cm), no, of fruiting branches/plant , flowering date, no.of open boll/piant, boll
weight (g), 100- seed weight (g), seed cotton weight/plant, lint cotion
weight/plant, lint% and seed cotton yield Kg/fed)). Fiber properties in terms
fiber length 2.5% (SLmm), uniformity ratio%, fiber strength (g/tex), fiber
elongation% and micronaire reading were determined from combined
samples of 2003 season yield at the Cotton Research Institute; Agricultural
Research Center, Giza, Egypt.

- Polymerase chain reaction (PCR) technique and RAPD analysis.
Genomic DNA was extracted from fresh young leaves of randomly chosen
ten plants for each variety, according to the method of Dellaporta et al.
{1983). All leaves of the ten plants from each variety were bulked prior to
extraction. DNA was quantitated by spectrophotometer and gel
electrophoresis.

DNA was amplified using oligonucleotide Primers (10-mers) (Table 6),
obtained from Operon Technologies {Alamada, Calif.), according to Williams
et al. (1990).

PCR amplification reactions contained 10mM Tris-HCI with pH 8.8 at
25°C, S50mM KCI, 2.0mM MgCl;, 200uM of each of d NTPs, 0.2 gM 10-mer
primer, 10ng template DNA and 0.5 units of Tag DNA polymerase (Promega).
Amplifications were performed for 40 cycles of 40s at 94°C, 1 min at 36°C, 1
min at 72°C, and ending with 6 min at 70°C. Amplified DNA products were
separated on 14gl”" agarose in 1 X TAE buffer (40 mM Tris base, pH 8.0 , 20
mM glacial) acetic acid, 2mM Na EDTA). The run was performed for one hour
at 100V in pharmacia submarine.
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The fragment size of the amplification products were estimated from
the gel by comparison with standard maolecular marker (M). M refers to DNA
Ladder with 10000, 8000, 6000, 5000, 4000, 3000, 2500, 2000, 1500, 750,
500 and 250 bp.

- SDS - protein electrophoresis analysis.

Young fully expanded - leaf samples from each treatments and control
were sampled at random and ground with liquid nitrogen and mixed with
extraction buffer, pH 7.5 (50 mM Tris, 5% glycerol and 14 mM @&-
mercaptoethanol) in a morter and pestle and left overnight, then vortexed
for 15 sec. and centrifuged at 10.000 rpm at 4°C for 10 min.The
supernatants were transfered to new eppendorf tubes and kept in deep
freeze until use for electrophoresis analysis .

Protein fractionation were performed on vertical slab (19.8 cm X

26.8cm X 0.2 cm) gel using the electrophoretic method of Laemmli (1970).

- Gel analysis
Gels were photographed using a 35 mm colour film and scanned with Bio-
Rad video densitometer Model 620 at wave length of 577. Software data
analysis for 620 densitometer is used as recommended by the manufacture.

- Statistical analysis

- All data were subjected to the proper statistical analysis of variance
according to the procedure outlined by Steel and Torrie (1960). The mean
values were compared at 0.05 level of probability by Duncanm\s multiple
range test of mean separation (Duncan, 1955).

DNA amplification profiles of four cotton varieties were compared with
each other and bands of DNA fragments were scored as present 1 or absent
0. The data for ali four primers was used to estimate genetic distances on the
basis of the number of shared amplification products (Nei and Li, 1979). A
dendrogram based on dissimilarity coefficients was generated by using the
unweighted pair group method of arithemetic means (UPGMA).

RESULTS AND DISCUSSION

Effect of performance of varieties:

There were significant differences in all yield and its attributes among
Egyptian cotton varieties under sandy and saline soil Table (2). Giza 83
variety recorded the highest mean values for no. of fruiting branches/plant,
no. of apen boll/ plant, flowering date, boll weight (g), seed cotton weight
g/plant, lint cotton weight g/plant, lint % and seed cotton yield Kg/fed. in 2002
growing season. Whereas Giza 85, and Giza 45, cotton varieties ranked in
the second and third order respectively. On the other hand, Giza 70 variety
surpassed other varieties for plant height . However , during the 2™ season,
Giza 83 tack the same trend while Giza 45 was better than GiZa 85 in plant
height (cm), no. of epen bol plant, boll weight (g), .lint cotton weight g/plant
iint % . Also, Giza 45 recorded the best variety for early flowering date as
compared the other varieties during both seasons.

Egyptian cotton varieties under investigation differed greatly in yield
and its components under saline irrigation water . These differences could be
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due to the ability of cultivars to reduce NaCl accumuiation in their cells that
enables the varity to thrive well under saline conditions which reflected on
yield and its components (Sorial and Malash, 1997; El-Samahy, (2000). El-
Razaz et al (1997) found that Giza 83 was the best cultivar for seed cotton
yield /fed. under drip irrigation and sandy socil. Also, Afiah and
Ghoneim(1999) reported that Giza 83 and Giza 45 surpassed other varieties
for yield and its components under saline soil and irrigation with saline well
water. In the same direction Badran (2001)showed that, Giza 45 , Giza 83,
and Dendera seemed to be the best varieties for such trait. These results are
in harmony with thoth obtained by Munk and Roberts 1995, Makram ef a/
1996 and El-Razaz et al 1997. On the other hand, the retarding effect of
salinity on yield and its components of cotton varieties might be ascribed to
the following factors: A). Inability of roots to absorb sufficient amount of water
due to the high osmotic pressure of the external saline solution (Meiri ef al.
{1971 and Heikal, 1976). B).High rate of energy consumption in buiiding up
the osmoregulatants such as proiine, glycine betain ... etc, that would be
accumulated in plant cells in concentrations enough to reguiate the osmotic
pressure between vacuoles and cytoplasm (Bernstein, 1975; Greenway and
Munns, 1980 and Munns ef al. (1982).

Table (2): Main effects of varieties on yietd and yield components of
Cotton grown under drip irrigation system at El- Maghara in
2002 and 2003 growing season.

Seed Lint Seed

No. of
Treatments h'::iagr:ttt fruiting h:;e?: Floweri| Boll seL?\.m catton | cotton Lint % Cotton
Varleties {em) branches/ Bollsipl n Dats wt. (g} () wt. wt. yield kg/
pl ’ g/ plant | g/ plant fed
2002
Giza 70 1032A | 552D [11.24C[a8580A[251C| 961C [23.94C[ 8.73D |37.00C[58590 |
Giza 45 9738 7.81C 111.87B|8064C|2838| 9898 [24.18C | 9.37C [30.06 B |659.5C
Giza 83 99.9 B 962A [1302A]8535A(295A)971BC|291BA[11.73A14056A18215A |
Giza 85 86.2C 8736 [12.14B|8404B[2.78B[1026A[2545B | 9618 |3844B| 76168
2003
Giza 70 1012A | 5400 $11.05C)85.72A|245D]| 856C [23.89B | 869D |3698C |5773C
iza 49 99.3 A 785C [1191Bi81.71C[287B({9.80AB[24 41 B[ 9458 [39.108| 70668 |
iza 83 101.2 A 9.63A [|13.07A[B537A{297A|9.72BC|2917TA{11.82 A[40.68 A 8266 A
Giza 85 8§8.3B 853B {11.24C|8297B|2.57C| 9.97A |2444B( 911C [3744C {73158 |

Effect of foliar application :-

Yield and its components significantly increased with foliar
micronutrients treatments (ZnS0,0.1%, MnS0O, 1.0% , and FeSOQ, 0.5%)) as
compared with the control durind both seasons (Table,3). The highest
significant values for no. of fruiting branches/plant, no. of open boli/plant, Boll
weight (g) and seed cotton yield Kg/fed. were achieved by foliar application
with ZnSQ, 0.1% the percentages of increments reached (6.84%, 7.30%,
6.32%and 6.75% respectively ) in 2002 and (7.95%, 8.56%, 6.06% and
6.65% respectively) in 2003 as compared with the control. In this respect, the
control treatment (without any foliar application) showed the lowest values of
yieid and its components, as compared with the foliar treatments in both
seasons.
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Regarding foliar application, several investigators have proved the
significant role of some sprayed treatments for correcting the adverse effect
of salinity of some field crops (Farrag, 1978; El-Kadi et al., 1979; Dahdoh,
1986). Also, the stimulatory effect of micronutrients on plant growth which
reflect on yield and its components it is clearly established that., zinc has an
important role in protein synthesis and the synthesis of the growth controlling
compound such as indole acetic acid, (Boawn ef al,, 1957). In addition,
manganese participates in O; — evolving system of photosynthesis and has a
role in the production of chiorophyll { Robertson and Lucas, 1876). Iron has
as gssential role for the maintenance of chlorophyll in plants and for RNA
metabolism of chloroplasts. Also iron considered to be an essential
constituent of leg hemoglobin present in the nodules of plants and is essential
in the process of a symbiotic No-fixation (Taffin, 1970). These finding are
harmony with that obtained by Amara 1998; sallam and Kafaga (1999);
Kafaga and Nahed (2002) and Kafaga et al. (2002) on some field Crops.

Table (3):Effect of micronutrients foliar application on Yield and its
components of cotton varieties grown under drip irrigation
system at El- Maghara in 2002 and 2003 growing season.

No.of T\ " ¢ 100- | Seed T unt | Seed |

open Days of Boll wt.| dwiy cofton | cofton Lint o, |Cotten

Bollsipt,"oWering {9) t9) wt. wt. yield

g/ plant [ g/ plant kgf fed

2002

Contro! 945a] 763d [1168d[8364c] 269d [978c[2525b | 9.64¢ [ 3863a |692.2d

SO.01% 110004al 8.19a 11260al8427al 286299 a]2629a | 1007a | 3888a (73894
NSO, 1.0% |966b[ 3.04b [1213b[B4.05ah 2.78b |989b | 2573 b | 9.892ab | 38.79a |7226b
eS0,05% |955b[ 7.81c [11.86c[8387bc| 2.73c | 9.84b | 2548b [ 9.82bc | 38.75a |7T108¢
2003
Control 948h| 755c |11.45d38365h] 264c |966¢c | 2503c | 954c | 38.39b |688.4d
EnS0Os0.1% 11023al 815a 11243a{843245] 2803 [986a|2601a | 998a (38.74a (734224
MnSO,10% |S70b[ 791b [11.80b(83.96abl 2.72b |9.78b [ 25.57b | 9.82b [3856ab|7150h
FeSOg 0.5% 958b| 7.79b {11.59c|83.85abj2.69bc|9.74b |2528bc| 9.72b |38.52ab|704.4c

Treatments | Plant
Foliar height
application | (cm)

fruiting
branches
Ipl

Effect of interaction:-

Data in table (4) revealed that, there was a significant interaction
effect between different cotton varieties and foliar application treatments on
yield and yield components. During the 1% season, Giza 83 combined with
ZnSQ, 0.1% recorded the highest mean wvalues for no. of fruiting
branches/plant, no. of open boll/plant, boll weight (g), seed cotton weight
gfplant, lint cotton weight g/plant, lint% and seed cotton yield Kg/fed..
Whereas Giza 70 variety combined with ZnS0, 0.1%, foliar application was
the superlative treatment, which achieved the highest mean value in plant
height {cm). However, Giza 85 combined with the same spray gave the
higher rate for 100- seed weight (g). Meanwhile durin 2™ season Giza 83
combined with ZnSO, 0.1% tack the same trend which achieved during 1%
season. On tle same direction Giza 45 combined with ZnS0, 0.1% spraying
application was the best treatment which achieved the highest mean value of
plant height. Also Giza 45 combined with all trace elements under
investigation interaction achieved higher significant values for yield and some
its components as compared with Giza 70.
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Table ( 4) : Effect of interaction between Egyptian cotton varieties and foliar application treatments on growth ,
yield and its components in 2002 and 2003 seasons.

Treatments No. of . Seed
Plant o No. of . Seed Lint cotton
y fruiting Flowering 100-seed s Cotton
Varieties Foliar h(‘:;g]r;t brar:l:hesf bo?l?:lr;nt dates Boll wt. (g) wt {g) cgl“;;gr:: t w:)lanlg’ Lint % Yiefl:dkgf
2002
S Giza70 [102.80A-C| 519F | 1076C |8544A-C| 243F 952D 2316E | 852G 37.01E | 554.201
£ Giza 45 95.67 EF 754D 11.78B | 80.33E | 275DE | 9.76B-D [ 24.02C-E | 920D-F {38.99CD| 68450 G
8 Giza 83 95.67 EF 9.188B 12218 |84.83A-D| 293 AB 9.65D 28.76 A 11438 | 40.40A-C | 801.80A-D
Giza 85 83.87H 861C 11.98B | 83.89D 265 E 10.17 A-C | 25.08B-D [ 942CD {38.14 DE | 744 30 D-F
- Giza 70 105.07 A 583E 12378 | 8630 A 265E 9.69C0C | 24.84B-D [ 891 E-G | 37.03E | 62840H
g af Giza45 [100.03A-Ef 797D 11.96B | 81.00E | 291 A-C | 10.02A-D [ 2438C-E [ 952CD !3915B-D|713.30E-G
'5 o Giza 83 103.03AB| 1013 A 13.77 A | 85.62 AB 297 A 9.77 B-D 29.79 A 12.01 A 40.76 A | 839.00 A
Giza 85 90.67 FG | BB3IBC | 12.308B [84.18B-D} 2.92 AB 10.37 A 26.15B 9382C 38.58D |774.90 B-D
- Giza 70 [ 10207 A-C| 560EF | 1095C [ 8580 A 250F 065D |24.21C-E| 8BIFG | 37.00E | 592.60 HI |
8 § Giza 45 9700C-E| 7.89D 11908 | 80.74E §| 286 A-D | 991 A-D [2421C-E| 942CD [39.068-0| 703.30 FG
§ - Giza 83 | 101.00A-E]l 9.88 A 1347 A [85.58AB] 2095A 9.72 B-D 29.16 A 11.70 AB [40.56 AB | 827 70 AB
Giza 85 85.83GH | 879BC | 12218 |84.08CD] 2.818-D 10.27 A | 2535BC | 964CD | 3854 D [766.70 C-E
. Giza70 | 101.07A-D] S46EF | 1050C | 8567 A 245F 955D 23.55 DE 867 G IGO6E | 568.301
g § Giza 45 96.33 DE 7.82D 11.83B [ 80.50E | 280CD | 9.87 A-D | 24.10C-E | 9.36 C-E |39.04 B-D| 696.70 FG
Qo Giza B3 | 99.67 B-E 9828 12.63B |B5.31A-D] 294 A 5969 CD 20.01 A 1170 AB |40.50 A-C|817 70 A-C
Giza 85 84.33 H 867C 12.08B {84.00CD] 274DE | 10.21AB | 2524 BC | 955CD | 3851 D [760.70 C-E
2003
_ Giza 70 1007 A-D}I 501G | 1068H 8547 A 2.38F 946 C 23.12D 8.471 36.99D | 543.70D
.E Giza 45 96.00DE | 760E [ 11.82D-G| 81.33D 279C 967 A-C | 2412B-D | 917D-G | 39.01C | 688.80B
8 Giza 83 97.33C-E | 9208 | 1231CD | B4.91A 296 AB | 9.66 A-C 28.81 A 11608 (4043 AB| 8071 A
Giza 85 85.33F |B40CD| 11.00GH | 82.89 BC 2.44F 9.85A-C [24.08B-D| 892GH | 37.14D | 71400B
Giza 70 104.00AB | 567 F | 1221CD | B6.23A 256 E 9.63A-C | 2478BC | 886G-1 | 37.01 D | 620.00C
g #® Giza 45 106.30 A [8.02DF| 12.02C-E | 82178-D | 295AB | 992A-C | 2461B-D| 9610C [3920BC| 72430B
50 Giza 83 10470 AB [10.22 A| 1382A B85.64 A 3.00A 9.78 A-C 29.52 A 1208A | 4117 A | 844 70A
,,,,,,, | Gza8 | 9400E |871C[1166D-G| 83228 | 268D | 1012A | 25158 | 937C-F | 37.58D | 747.70B
- Giza70  |100.30B-D| 551F | 1060H 85.63 A 244 F 960BC | 2417B-D| 880G-l | 36.99D |584.30CD
3 g Giza 45 9767C-E| 793E | 1196C-F|{ 81.50CD | 290A-C | 9.83A-C | 2450B-D| 954CD | 39.11C | 709.708
£~ Giza83 |102.70A-C[ 964B | 1342AB | B561A 296 AB | 9.73A-C 2928 A 11.85AB | 40.61A | 831.30A
Giza 85 8750F |85 C | 11.20E-H| 83.11B 2.60 DE 9.958AB | 24.328-D | 909E-G | 37.55D | 734708
. Giza 70 99.67 B-E |540FG| 10.70H 85.57 A 240 F 9.53BC | 2348CD | 862HI 36.94D | 561.00D
@8 | Gizads |97.33CE| 7.86E | 1167 CG | G77AC[2440BD ] 949C-E 139.08C | 703708 |
&o ~ Giza83 {100.00B-E| 844B | 1273BC | 8533A 36 A | 970A-C | 2907 A 11.73AB | 40.55A | B23.30A
Giza 85 86.33F {846CD| 11.08 F-H | 82,67 B-D 255E 994 AC [2420B-D| 904FG | 3751D | 729708

$00Z ‘aunr ‘(9) o¢ “Aiupy einosuew. 128 UGy T
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From the previcus results we ﬂOthB that there were mcremen!s by the
application of micronutrients such as (Zn Mn'? and Fe* ) on yield and its
components of Egyptian Cotton varieties Glza 83 and Giza 45compared with
the control. These finding may be mainly due to the role of trace elements on
correct the reduction of micronutrients under saline conditions. These finding
are in harmony with that obtained by (Ali, and Maria, 1992). In addition, the
efficiency of the application of some trace elements such as ZnS0,, MnSO,
and FeSO, may be with a corrective and/or compensative effect on mineral
balance under saline conditions, (Misra, 1964).

Fiber properties:-

Table (5):Effect of micronutrients foliar application on lint quality of
Egyptian cotton varieties grown under saline conditions (El-
Maghara , North Sinai) in 2002 growing seasons

Treatments Fiber length : . Fiber Fiber . .
Foliar Varieties 2.5% Ur::tci’::}:ty strength lefongation Mrlger:l?:;e
SL{mm) (gtex) %
Giza 45 32.20 £0.80 3210 5.80 330
Control Giza 70 33.70 50.30 30.30 5.80 3.90
Giza 83 28.60 50.20 28.10 7.00 4.40
Giza 85 28.40 50.10 30.00 5.80 420
Mean 30.73 50.35 30.12 8.35 395
7080 Giza 45 33.00 52.90 33.90 6.90 3.00
510 Giza 70 34.00 51.80 32.00 6.68 3.10
Giza 83 26.00 51.20 31.00 815 3.60
Giza 85 28.80 50.20 31.50 7.90 4.00
Mean 31.20 5153 32.10 7.46 343
Giza 45 32.80 50.80 32.00 5.85 3.00
MnSO, Giza 70 33.80 50.30 31.20 585 320
1.0% Giza 83 28.80 50.30 30.00 710 400 |
Giza 85 28.60 50.10 30.70 6.85 410
Mean 31.00 50.38 30.98 844 358
Giza 45 32.20 50.80 72.00 585 3.00
FeSO, Giza 70 33.70 50.20 31.30 583 3.60
0.5% Giza 83 28.60 50.20 30.10 7.05 420
Giza 85 28.30 50.00 30.80 685 410
Mean 30.75 50.30 31.05 6.39 373
Giza 45 32.55 51.33 32.48 6.10 3.07
.| Giza 70 33.80 50.65 31.20 6.09 3.45
Effect of varieles—Siza 83 28.75 50.48 39.80 7.33 4.05
Giza 85 28.53 50.10 3075 7.10 410

Generally, Fiber properties of the Egyptian cotton varieties grown
under saline conditions at El- Maghara Research Station exhibited a slight
different among varieties and with scme application trace elements
treatments as compared with the control (Table 5). in general , micronutrients
(Zn 2 and Fe' ) as a foliar application achieved the slight improve for
F:ber propemes i.e. Fiber length 2.5% (SLmm), Uniformity ratio%, fiber
strength (gftex), Fiber eiongation% and micronaire reading as compared with
the control. Also, the Extra long staple cultivars; G45 and G70 had longer ,
stronger and finer than the long staple cultivars G 83 and G 85 . These
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results are in iine with those obtained by Abou-Zeid ef al (1998) ; Afiah and
Ghoneim (1999) and Badran (2001)

Random amplified polymorphic DNA (RAPD) analysis

Qut of the oligonucleotide primers screened in this study five primers
diaplayed a strong amplification with distinct bands (Table 6 and Figure 1).
Such primers amplified a totai of 31 DNA fragments, out of these amplicons
15 (48.4 %) were monomorphic. The rest of bands 16 (51.6%) were
polymorphic. The number of amplification products generated by each primer
within the cotton varieties varied from 6.5 to 38.7 %. The level of
polymorphism were differed among different primers. Similar results were
obtained by Barakat and Elham, (2004) who distinguished genetic variation
among some cotton varieties by using RAPD markers. Also, the RAPD
markers generated by the used primers revealed characteristic bands for
each cotton variety. In this regard, higher yield {Long stable) varieties were
identified by positive unigque markers (B74000.2000, B102000, B 15000 4800}, &S0 the
extra long stable varieties have the positive unique marker (B12000).

Table (8) : RAPD primers, total number of amplicons, number of
polymorphic amplicons and level of polymorphism
detected by the different primers among the four cotton
varieties (Gossypium barbadense L.}

Primers Total No. of amplicons P:g;?;rop: ;c Polymorphism
Op-B5 6 3 50.00
Op-B15 4 1 25.90
Op-87 7 S 71.43
Cp-B1 12 6 50.00
Total 31 16 51.61
Average 6.2 32

Higher yield and lint percentage of cotton variety (Giza 83) was
identified by positive markers (BS:sp0 and B1lysp0). While Giza85 and Giza45s
which rank the second and the third among investigated cotton varieties
concerming yield and lint % characterized by positive markers (BSss and
B7:500) and (B164s00) respectively. The lowest yield variety (Giza 70) was
identified by negative markers (B72200 and 1000)-

These bands can be considered as specific of colton variety and
provide additional powerful specific markers for discrimination between the
higher yield, and lint % varieties and the varieties with iower vaiues of these
chriteria. Lu and Myers (2002) reported that cotton (Gossypium hirsutum L.)
was individually identified by specific markers in genetic fingerprinting.

The above results were confirmed by statistical analysis. A similarity
matrix was generated fromn the RAPD results using Nei and Li's (1979)
coefficient that clearly shown in table (7). These similarity coefficients were
used to generate a dendrogran (Fig. 2) by UPGMA analysis in order to
determine the groups of different cotton varieties. From the simifarity matrix
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the least similar variety was Giza70. Its similarity ranged from 58 to 54 % with
Giza 45 to 83 . On the other hand long stable varieties (Giza 83 and Giza 85)
layed near each other. In the same fime Giza 85 (long stable) and Giza 45
(extra-long stable) which had intermediate yield and lint % clustered together.
Giza70 did not clustered with the other varieties tested and can easily
differentiated. The genetic similarity of the studied four cotton varieties
ranged between 54 and 78%. These results are in accordance with Rashed
(2002).

Table (7): Similarity coefficient across RAPD analysis of the four cotton
{Gossypium barbadense L.) varieties.

Gizadb Giza 70 Giza 83 Giza 85
Giza 70 0.58
Giza 83 0.69 0.54
(Giza 85 0.78 0.57 0.74

Protein electrophoretic analysis (biochemical genetic markers)

The SDS- PAGE for total protein cf the four cotton varieties grown at
El-Maghara Research Station, were showed in Fig. ( 3 ) and their
densitometric analysis is illustrated in table ( 8 ). 30 bands were detected in
ieaves total protein profiles, with approximately molecular weight ranging
from 148 to 18 KD. A total of 18 monomorphic bands were detected, where 8
major bands with molecular weights of 97 , 88 , 80,66 , 55, 50 , 44 and 18
KD. These bands were common bands for cotton varieties and could be as
species = specific bands. Similar result was obtained by Barakat and Etham
{2004). There were slight polymorphism has been identified among extra long
stable varieties (Giza 70 and 45) and long stable ones (Giza 85 and 83),
where 118, 60 , 52 and 43 KD bands were present in extra long stabie
varieties and absent in long stable ones. Accordingly, protein banding
patterns is a reliable technique for cotton varieties identification and
characterization . This is in agreement with Rao et al., (1990) .

The electrophoretic pattern of leaf total protein fractions for long
stable cotton varieties (Giza 85 and 83) and extra-long stable ones (Giza 70
and 45) grown at El-Maghara Research sta'non and subjected to foliar
application of micronutrients (Zn Mn"™ or Fe' ) are shown in Fig. (3) and
their densitometric analysis is zllustrated in table (8). Higher and lower yield
varities exhibited 25 and 21 KD bands under ions def‘ iciency 148, 46 and 32
KD bands by foliar applications of Zn">, Mn'? or Fe'? So, the results showed
that exposing cotton plants growing unde. stress condltlons of El-Maghara
Research stations to foliar applications of Zn'?, Mn"? or Fe'? has led to
increase in the synthesis of some new bands and decrease in the synthesis
of others. Also, the density and intensity were differed from tong stabie cotton
varieties t0 extra-long stabie ones. This is due to either enhancement
(transcription and / or post-transcription) or repression of gene expression in
these plants (Al-Shabi et al., 2004). There are differential varietal responses
to mineral nutrition in higher plants and most of which are genetically
controlled (Clark and Brown, 1980).
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(1) : DNA polymorphism based on RAPD analysis for the four
cotton (Gossypium barbadense L.) varieties Giza 45, Giza 70,

Giza 83 and Giza 85 using primers (OP) B5 (a), B16 (b), BT (c),
B1 (d) and B10 (e). M refers to DNA standard.
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Fig. (2) : Dendrogram demonstrating the genetic distance among the
four cotton (Gossypium barbadense L.) varieties based on
RAPD analysis.

In this regard, Fe-deficiency caused obvious induction of IDIT new iron-
regulated ABC transporter in Fe-deficient barley plants (Yamaguchi ef al.,
2002), induce 5-10 fold stimulation of ferric reductase activity (Cohen ef al.,
1898), induce the expression of Fe-transporter gene and specific peptides in
barley (Suzuki ef al, 1997) arsd led to rapid response in RNA protein levels
(Roberts et al. 2004). Mn"? deficiency affect the activity of many enzymes
(Shenker et al., 2004 ) and actu.rate the synthesis of specific protein required
for their suwwal Meanwhile, Zn"? deficiency cause severe depression in
plant growth and yield (protein metabolism and gene expresion).
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Ciiga B3 Ciea B2 Caiga 70 Cala -1-

Fig. (3) : SDS — PAGE profiles of leaf total protein of the four cotton
varieties {Gass;rgium barbadense L.) wunder foliar
applications of Zn"?, Mn*? and Fe*? .

CONCLUSION

In conclusion, genotype- environment interaction was significant for
gene expression, growth, yield and lint percentage and quality of cotton
(Gossypium barbadense L.). Cotton varieties used in this study are grouped
to long stable varieties (Giza 83 and Giza 85) and extra-long stable varieties
(giza 45 and Giza 70). The results of their gene expression (protein), growth,
yield and lint percentage and quality, in addition to their genetic relationships
are in accordance with the earlier studies. Also, the results focusing to great
extent to usefulness of RAPD and SDS- protein markers for the evaluation of
the genetic relationships between the studied cotton varieties.

In the same time, the usefulness of SDS-protein markers, growth,
yield and lint percentage in detecting the micronutrient status in plants.
Moreover the results obtained from this study could be used for the selection
of the suitable genotypes (varieties) by cotton breeders and producers in the
new reclaimed regions as El-Mughara, where salinity and micronutrient
deficient predominated. In this regard, long stable variety Giza 83, gave high
yield and lint percentage under stress conditions. Whereas Giza 45
characterized by high lint gualities but with low yield. Also, cotton breeders
who used marker assisted selection and producers could use cotton varieties
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clustered or shaied a large proportion of its genetic background with Giza 83
to get good yield under stress conditions.
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