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ABSTRACT

Twelve advanced promising strains of extra-long staple
Egyptian cotton were planted in a preliminary trial at The
agricultural Research Station of Sakha, Kafr Elsheikh in 2002. In
2003, seven cotton genotypes included the best four strains and
three commercial cultivars (Giza.45, Giza 70 and Giza 87) as a
check were grown at two locations, Abo-kbeer, and Sahka to study
yield, yield components, length parameters, tensile bundle strength,
colour, maturity traits and cross-sectional dimensions. Besides, the
variance components and heritability.

Results revealed that the highest mean values of seed cotton
yield/feddan, earliness index were obtained by the promising hybrid
{G.84 (G.74xG.68)} and the lowest mean values were attained by
Giza45 cotton variety. The promising hybrid (Giza77xPimaSe6)
gave the highest mean values of the fiber maximum and staple
lengths and length uniformity followed by the hybrid {GS87
(G77xG70}. Meanwhile, the highest mean values of fiber effective
and mean lengths and the lowest short fiber percentage was
obtained from the cotton variety G 45 followed by G 70. The
highest short fiber percentage was reached by the hybrid {G.84
(G.74xG.68)} The cotton variety Giza 70 recorded the highest mean
values of the micronaire, maturity, fiber perimeter, cross-sectional
area and bundle strength, whereas the lowest mean values of those
traits were given by the new cotton variety Giza 87. Less accurate
data were attained from the H.V 1., particularly short fiber index and
maturity.

Studied hybrids could be divided into two colour groups according
to the yellowness degree (+b): the white group includes: the white
group includes: Giza 45, the hybrid {G 84 (G 74xG 68), Giza 70
and Giza 87, and the creamy group which includes: the hybrids
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(G77xPimaSé6), {G87 (G 77xG 70)}, and G 77{G 84 (G 70xG 51B)},
in the same order. Direct measurement of fiber perimeter revealed that
the studied hybrid are placed in two categories: the extra-fine group:
Giza87, the hybrids G.77 {G84 (G70¢ x GS51B)}, (G77x Pima S6),
Giza45 and G 84 (G74 x G68) and the fine group: the hybrid G87
(G77 x G70} and Giza 70, in the same respect.

The results showed that there were significant amounts of
genetic variance and high heritabilites for lint %, seed cotton yield,
mean length, length uniformity, strength, perimeter, diameter, wall
area, reflectance and yellowness.

The promising hybrid G77xPima S6, can replace Giza 45. The
two hybrids {G77 x (G84 x G51B)} and {G87 x (G77 x G 70)} may
replace the varieties G 87 and G 70, respectively.

INTRODUCTION

The free marketing system enabled cotton to restore its position
as the first cash crop for farmer and national income in Egypt.
Genotypic differences in yield and fiber properties cotton varieties are
strongly affected by genotype x environment interactions (Abdel-
Gawad er al (1991) and Beheary er al (1995). 1t is so important to
conserve the desirable characteristics of the commercial varieties. Giza
70gave the highest mean value of 2.5%span length, Giza45possessed
the lowest micronaire reading and the promising strain Giza 77 x Giza
45A (Giza 87) surpassed all studied varieties in fiber strength and
stiffness (Beheary er al 1995). But some drop in production and
deterioration in fiber properties usually occur from time to time .So it is
desirable to develop promising strains to replace them.

The fiber perimeter, which is considered the only parameter of
the intrinsic fiber fineness, is a varietal characteristic and is
insignificantly affected by environment factors (Beheary (1993) and
Lord (1961). The micronaire can not be generally used as measure of
coarseness (Pellow er al,1996). Cotton fiber fineness determines yarn
count, turns per inch, strength, regularity and appearance. The
maximum yarn counts depends upon the number of fibers in the yarn
cross- section, which controlled by the fiber fineness and fiber length.
The finer and longer cotton the higher the number of fiber in yarn
cross- section and higher cohesion points within the yarn and the lower
‘he twist required during yarn formation (Sief,1994). The relatively
coarse fibered cotton, Giza 70 reacted more sensitively 1o the Riahar
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counts, such that the yarn spun from it lost strength and strength

“utilized (%) more rapidly than the fibered cottons with increasing the
yarn count from 80°S to 160°S (Ismail ef al. 1990).

Recent investigations clarify that once having a well established
average fiber perimeter from direct cross sectional measurements for
the commercial cotton varieties, quick independent estimates of fiber
maturity parameters could be obtained from the micronaire or the
fibrograph test (Beheary,1993).

El Feki and Mostaefa (1990) reported the presence of adequate
genetic variability between cotton genotypes and found relatively
unpredictable components of genotypic environment interaction. Abo
El Zahab et al 1992 indicated that high heritability value and close
estimate of phenotypic coefficient of variation to their corresponding
genetic ones for all fiber traits. El-Feki ef al 1995 reported that there
were substantial amount of genetic variance and high heritability for
micronaire and 2.5 span length.

, The present investigations was conducted to study the traits of
yield, fiber length parameters, H.V.L. propcmes and cross sectional
dimensions of some Extra-Long cotton promising hybrids, developed
by the Cotton Research Institute, Agriculture Research Center,
compared with the commercial varieties of the same quality group and

“study genetic variability, heritability and genetic components.

MATERIALS AND METHODS
In 2002 season, 12 advanced promising strains of extra-long
cotton were evaluated in a preliminary trial at The Agriculfural
Research Station of Sakha, Kafr El-Sheikh Governorate. In 2003
season, the best four promising hybrids and three varieties Giza 45,
Giza70 and Giza 87 were grown in randomized complete block design
with six replications at each of two locations (Sakha and Abo-kbeer).
The genotypes were (H21); Giza 77x Pima S6, (H 25); Giza 87 x (Giza
77 x Giza 70), (H 27}; Giza. 77 (Giza 84 x (Giza 70 x Giza 51B)} and
(H 30); Giza 84 x (Giza74 x Giza68). Experimental plots consisted of
five rows 4m long and 60cm apart .The three central rows of each plot
were hand harvested to determine seed and lint cotton yields. _
Random sample of 50 open bolls harvested from outer two rows
was used to obtain plot data for boll weight. After ginning, fiber

properties were tested for three replication as follows:
Fiber properties were tested using the High Volume Instrument
(H.V.1) spectrum II following the standard method in the Cotton
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Arbitration and Testing General Organization (C.A.T.G.0), Smouha,
Alexandria. _

Fiber length parameters were measured using a Shirley comb
sorter (Array method) as designated by the slandered method of the
A.S.T.M (D-1440-82) at the Fiber Technology Laboratory, Faculty of
Agriculture (Saba Basha), Alexandria University.

Representative fiber bundles for each replicate were sectioned
by a hand microtom as described in the previous work Beheary
(1993).Major and minor axis of fifty fibers and their lumens were
directly measured from the fiber cross sections for each replicate by
the projection microscope (Projetena-Swesserland).The cross sectional
area of the fiber and lumen were calculated using the equation proposed
by Herbert et al.(1979) as follows: A = nxaxb, were, a = major axis/2,
b= minor axis/2 and o =3.14. Other cross sectional parameters were
calculated according to A.S.T.M. (D-1444-72), '

Analysis of variance as a factorial experiment and the list
significant differences (LSD) were computed according to Steel and
Torrie (1961). The least significant range (LSR) was calculated by
Duncan’s Multiple range test (1955) The variance components and
heritability were calculated according to Miller et @l (1958) and
Comostok and Mall (1962), Heritability (H?)= o2g/c’px100, Similarity
and taxonomic distance were calculated by hierarchical clustering
analysis.

RESULTS AND DISCUSSION

The differences among the seven genotypes studied were highly
significant for all characters except boll weight and short fiber axis
(Table 1). Analysis also showed significant interaction between
genotypes and environment for boll weight, earliness index, staple
length, maximum length, effective length, short fiber, micronaire value,
maturity ratio, fiber strength, elongation, reflectance and yellowness.
Results obtained will be discussed in three main headings:

I-Mean performance:

Mean values of yield, yield component, H.V.I. fiber properties
and fiber cross sectional traits as affected by cotton genotypes in two
locations were shown in Table (2).

As for yield and yield components, the highest mean value of
the boll weight. seed cotton yield/feddan and earliness index were
attained by the promising hybrid G84X (G74xG68) followed by the
hybrid(G77xPima S6) in seed cotton yield/feddan and earliness index.
Meanwhile, the lowest mean value of the seed cotton yield/feddan and



Table (1): Mean square from ANOVA of yield, yield components, fiber length and fiber cross-sectional characters
for the studied seven extra-long cotton genotypes at two locations in 2003.

_ Yield and vield components Fiber length
$.0.va. D S.C.Y. l Lint % [ B,.W. | E.L St.L. I Max, L. | EL. [ M.L. S.F. % U.R.
Genotypes (G) 6 1781 1176+  0.003897 449, ++ 14,39+ 5.68% 8.72¢ 39.73% 23.46* 15334
Location (L) | L137+ 123.5%+ 0063114 4376] 8% 35 9.36* 3.02 4.8610 0.07286 85.91¢
GxL 6 1.083** |429** 0.007997 . i-u.m 8.83e 2.8 4,530 2.3407 9,679+ 229177
Error 42 0.06926 1.50823  0.005525 135.043 1.03 1.03125 .8244 2.6354 2.1647 11.3179
Bundle color Fiber cross-sectional characters
S.0.Va. 1 DL Mic Maturity | Sweppth | Elongation Rd % +b Perimeter | Diamecter Wall Fiber Lumen 1]
(%) Thickness | Wall arca area
Genotypes (G) 6 0743« 0.003=  242d= (. 729er  50.66°  6.66*  d.dee 5.13% L.51+ 12264+  XMKH= 0.023«
Location (L} 1 0.086= 0.004= 16836  0.731* 4847+ |738= 2.56 034 0.04 33536 28395 0013
GxL 6 0174« 0.0007% T.16+* 0.293* 16.14%*  0.333 0.54 0.9 0.38 I58.95 1543 0.016
Error 42 0.0041  0.00005 1.52077 (.04 1.01315  0.064 251 0,47 .58 13.1% 142,99  0.010
SCY. Sced colton yichl Kentar / Feddan, L% Lint (*a). - ML, Mean length (mm), Sl Staple length tnun).
151, : Malurily earliness index. Mic Micronaire vatue, 5K % Short fiber (%), Max. 1. Maximumicngth{mmy).
Boll weight (gm). U.R. Length uniformity. E.L. Effective length (mm)

1 : Degree of wall thickening. B.w.

$00Z (11§ “arup) vpuvy sy 218y
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earliness indexes were possessed by the revised strain of the cotton
variety Giza 45.

Reading fiber length parameters, the highest mean values of
staple and maximum length were reached by the promising hybrid
(G77x Pima S6) followed by the hybrid {G87 (G77 x G70)}. The
revised strain of Giza 45 cotton variety recorded the highest mean
values of effective and mean length, length uniformity ratio and the
lowest short fiber percentage. Insignificant differences in those traits
were noticed among Giza 45,Giza70and Giza 87 studied cotton
varieties as presented in Table (2) The lowest mean value of the fiber
mean length and uniformity ratio as well as the highest mean value of
fiber percentage were possessed by the hybrid G84 (G74 x G68).

Concerning H.V 1. fiber properties, the highest mean value of
micronaire, maturity (%) and bundle strength were reached by the
revised strain of cotton vairty of Giza 70, while, the lowest mean value
of the same traits were possessed by the new cotton variety Giza 87. It
should be noticed that the maturity percent was computed from the
micronaire reading.

The promising hybrid (G77 x Pima S6) showed the lowest mean
value of short fiber index .It is worthy to mention that these results
related to staple and maximum lengths attained using the array method
presented in Table (2). The highest mean value of the fiber bundle
strength was reached by Giza 70 followed by the hybrid {G84 (G74 x
- G68)}.

Regarding colour trait, data showed that the highest mean
values of the fiber reflectance percentage (Rd) and yellowness degree
(+b) were obtained by the promising hybrid {G84 (G74 x G68), and the
hybrid {G87 (G77 x G70}, respectively. In this concern, studied
genotypes could be divided into two colour groups as follows:

-The white group includes: Giza45, the promising hybrid {G84
(G74 x G68)}, Giza70, and Giza 87.

-The creamy group includes: the hybrids G.77 {G84 (G70 x
G51B)}, {G87 (G77 x G70)} and (G77x Pima S6) in decreasing order
of yellowness degree (+b) values.

Respecting the fiber cross-sectional characteristics, the lowest
mean value of the fiber perimeter (34.09u), as the intrinsic fiber
fineness, was possessed by the new cotton variety Giza 87 (the most
fine fibered). Meanwhile, the highest mean value of the fiber perimeter,
cross sectional area and wall area were given by the cotton variety Giza
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Table (2). Mean values of studied yield, fiber length, H.V.1. and cross-sectional traits
as affected by penotype and environment in 2003.
Genotypes Environments }

2 £ xE -
" R ' 8 ; i
characters b4 -4 = « é a9 E Jg Yo | & X
L] ¢ d e | =6 | & as | .
® | =z ¥ 2
¢ ] 1t
Yield and yield components:-
f_i‘:l‘; cotton 5691  735¢  7.64d  9.0Ib 864c 764 10452 B.16a  7.88b
Lint % 349c 3634 3504c  3705& XSk  FBb 38262 37.88a 3491b
Boll weight 2972 2992 300a  294a 2982 298  3.00a 30la 295b
Earlincss % 5738c 6240bc 7002  76.0a uXb  GHic 7702 6l46b  76.75a

Fiber length ;-

Staple length 4037 4025b  3912c  4187a 4] 0ab 38.50c  38.2c¢ 40.14a 3946a
Max length 41.75a 41.50ab 4043bc 41872 41435 39Blc  4012¢  4141ta 4057
Effective length  39.37a  39.00b  38.18b  38.37h 38500  36.56c 3687c 38352 37.8%

Mean fength 3406a 333fa  3368Ba 30.50b 33.18a  30.75p 27.68c 31.14a 32.03a
Length
uniformity

Short fiber (°0) 537 5.44b 6.68b 9.06a 9.00a 6.7th 9.22a 7.322 7.3%

86.4%a B8542a 8557a 769.48b- 86.19a 83852 748I1c  81.88b B4.85a

H.V.L Fiber properties:-

Micronaire
reading

Maturity Index 0.8% ¢.94a 0.88d 0.90¢c 0.91d 0.90c 0.91b 0.90a 0.92b

3.59cd 4.28a 337% 3544 3.87h 3.43¢ 3.66¢ 3.70a  3.62b

Strength phex. 42.11cd - 4566a 40954  43.35bc 42.73c  4437ab 4542a 45252 41.78b
Elongation % 6.48A * 5.70b 5.65b 577 5.68h 5.85b 562b 5.93a 5.7tb

Fiber and lumen cross sectional dimensions (in Microns):-

Petimeter 3648b  39.60a  3409c  3565bc  3942a 3530k  3633b 369ia 3648
Diameter 1101b 17042 1003c 10946 1199a  1006c 1062bc 11052 10.8Za
Wall thickens ~ 3.52b 4087 375 38lab  3.64b 3206 344b 374 3.70a
Fiber area 83':7" 9631a  6820c 8042cd  94.18b 6572 7028 $§230a 774ia
Lumen arca 5.7ab  4.04be 2.13c '4.86b 7.81a 4.67b 5.18h 5.02a 4.83a
Wall area .80 92091 66020k 7493bed  B6330b  6104c 6509 77078 72.56a
a 0.73a 0.73a 0.068ah 0.73a 0.6%ah 0.62b 0.61b 0.7 0.67a

Colour:-

Rd reflectance 73.12a 7241a 73.06a 69.52b 67.57¢ 67.25¢ 7347a 71842 6998b
+b yellowness 8.R6c 9.26d 9.65c 10.65h 10.88b 11.0fa  9.07de  9.35b 1047
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70. It could be noticed that the micronaire reading and maturity (%) of
the same varieties-in table (2) were in line with the aforementioned
results. In this concern, the studied genotypes could be divided into two
groups according to the average fiber perimeter as follows:

-Extra-fine group includes: Giza87, the hybrids G.77 {G84
(G70 x G51B)}, (G77x Pima S6), Giza45 and G 84 (G74 x G68),

-Fine group includes: the hybrid G87 (G77 x G70} and Giza
70, in the same respect. The highest mean value of the degree of wall
thickening (0) was possessed by Giza 45 cotton variety following by
Giza70 and the promising hybrid (G77x Pima $6). Similar values of the
average fiber perimeter for Giza70 were attained in previous work -
 (Beheary(1993).

II-Genetic estimates and heritability:

The results in Table (3) show variance components and their
standard errors, heritability estimates, expected genetic advance from
selection and the genetic coefficient of variability. -

Regarding yield traits, the data indicated presence of substantial
amount of genetic variance for seed cotton yield and lint (%%)while the
variance component of interaction between genetic and environment
was highly significant for boll weight and earliness index. The
heritability of seed cotton yield and lint (%) were 68.11 and 82.2
%,respectively. The heritabilties for boll weight and earliness index
were estimated as zero. The high coefficients of genetic variability and
insignificant genetic variance and the significant interaction
components indicates that the studied material did not offer
considerable scope for improvement in the two traits. The value of
genetic coefficient of variability were moderate.

As for length parameters, the data in Table (3) indicated the
presence of substantial amount of genetic variance for all traits of
length parameters except maximum length, while, significant
interactions with environment were shown for staple length, short fiber
and length uniformity. The heritabilities of staple, maximum, effective
and mean lengths, short fibers and length uniformity was 40.68, 50.18,
48.06, 94.11, 58.73 and 85.05 %, respectively. Botony er al (1966)
obtained heritability of 88.5 % for halo length and Abo El-Zahab et a/
(1992) obtained 97 % for 2.5% span length.The ratio of o”g/ o°ge was
higher for mean length, short fiber, length uniformity which reflects the
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Table (3): Estimates of variance compone

40

nts. heritability and G.C.V. for cotton

traits. :
characters Variance components | o’ gfa’ge | Heritability | G.CV%
og | oge | . o
Seed cotton vield 1.453** 0.178 0.646 B.163 68.111 17.32
¢ yie 0348)®  (0.172)
Lint cotton vield 1.622** -0.050 0.702 32.44 82.203 17.28
cotion yie (0.368) (0.09)

. -4.09 10.791%* 7.378 - - 1.34

Boll weight ©.8) (1.90)
_ -1.77 66.00** 0.172 - - 416
Earlines index (0.805) (3.032)
1.010 2.601* 0.344 0.39 40.68 2.5
Staple length (041) (0.931)
Mu'lm h 0.475 0.0650 0378 731 50.18 168
& (0.28) (0.44)
[ ]
Effective length zoﬁgg} (1626345) 0.275 0.57 48.06 219
Mean length 6.232** -0.098 0.878 93.59 94.11 750
(1.02) (0.18)
2.296%* 2.505* 0.722 0.92 58.73 20.61
Short fiber ©62) - ©s1)
*% L]
Length uniformity 2:.17;(7» 3(.36!74)' 3.77.? 5.62 85.05 561
. . . ~ 0.075 0.057 0.001 1.67 - 8.42
Micronaire reading (0.12) (0.13)
Maturi 0.0004 0.0002 0.00001 2.00 - 592
ty (0.208)  (0.008)
2.846 1.870* 0.507 1.5t 70.45 388
Strength (069) ©.79)

, 0.072 0.067 0.0 .07 - 4,
Elongation 0.11) (0.15) 32 1.0 61
Perimeter 5647 -0.657 0.838 8.60 98.42 6.48

(0.97) ©47)
. 0.700* 0.152 0.157 4.61 81.94 7.65

Diameter (0.34) (0.22)
Wall thichnes ?ol|387} (-3]6;) 0.192 0.97 - 11.62
3.759% -1.27 1.543 1.07 96.51 39.37

Lumen area (0.79) (0.65)
153.785%* 2.64* 4749 5808 3598 16.58

Wall area (5.06) (0.94)

. .001 -0.00; . 0.50 - 4.62
Maturity % ((:).01} (0.03% 0003 ¢
Reflectance(Rd%) 7.(215:;‘ (5!.034(;} 0.339 1.44 72,95 3.80

"e
Yellowness (+b) 0(.3644‘) ((lOZ;)B 0.21 3.53 86.76 991

®: Lower figure refer to SE of estimates.
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importance of the heritable component. The G. C.V.% values ranged
from 1.68 for max. length and 20.61% for the short fiber.

Concemning the micrenaire reading, maturity and fiber tensile
traits, data shown in Table (3) showed presence of substantial amount
~ of genetic variability and interaction component for fiber strength only.
The ratio o’g/o’ge reflects the importance of genetic components
which is in harmony with the high heritability estimate. The
heritabilities for the micronaire value, maturity ratio and elongation (%)
were not estimated due to insignificant genetic components which is in
partial agreement with El-Feki (1995).

For the colour traits, the genetic component were highly
significant for reflectance (Rd %) and yellowness (+b) as presented in
Table (3). The ratio o’g/c’ge reflects the importance of the genetic
component for the inheritance of these traits which showed high
heritability estimates as obtained by El-Feki (1995).

Respecting fiber cross-sectional characters, data presented in
Table (3) indicated that the fiber perimeter, diameter, wall area and
lumen exhibited significant gepetic variation. High o’g/c’ge ratios
reflect the importance of genetic component for each trait. .The
heritabilities for perimeter, diameter, lumen area and wall area were
98.42, 81.94, 96.51 and 85.98, respectively.

IXI-Similarity and taxenomic distance (Genetic diversity) for fiber
quality :

Hierarchical clustering was applied to determine the relative
genetic diversity and genetic distances within the tested gerplasm.
Results are shown by the dendrogram in Figure (1). The likage
dendrogram provides visual idea about clustering and variability
presented between those genotypes. The Fig. (1) and Table (4) showed
that the studied the studied genotypes were divided into two clusters.

The two clusters were joined at the distance level 16.49 with a
similarity level 6.93%. The first cluster group G 45, (G. 77 x Pima S6),
Giza 70 and {G. 87 x (G.77 x G.70})}. This group was divided into two
subgroups at a distance 15.43 with similarity level 65.30. The first
subgroup was represented by two genotypes G.70 and {G. 87 x (G.77 x
G.70)}with similarity level 77.39 % and a distance level 10.06. The
second subgroup was represented by the genotypes. G.45 and (G. 77 x
Pima S6) with a similarity level 75.29 % and a distance level 10.99.
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Table (4): Euclidean methods for seven genotypes including two groups of
genotypes, distance and similarity for fiber characters.

Cluster joint No Of
Nod. G.1 G.2 Distance | Similarity genotypes
6 3 6 983 77.91 2
5 2 5 10.06 771.39 2
4 1 4 10.99 75.29 2
3 3 7 13.43 69.82 3
2 ] 2 15.44 65.30 4
I 1 3 16.49 62.93 7
1
329
8764 —
1000
Gizad5 H2II Gma?0 H25 Giza 87 H2? HX
Distance .
1649 — J
0%
006
Giza 45 H21 Gize7D H23 Giza B? ‘H27 H3D
Genotypes

Figure (1) : Dendrograms of similarity and distance of seven genotypes.
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The second group was, also, divided into two subgroups with
similarity level 64.82 and distance level 13.43. The first subgroup
included G 84 x (G 74 x G 68) and the second subgroup included two

genotypes G.87 and {G 77 x(G 84 x G 70 x G 51B)}with a similarity
level 77.91% and distance level 9.83. -

From the previous results it could be concluded that the
promising hybrid (G. 77 x Pima S6) corresponds to and can replace
Giza 45, and the genotypes {G 77 x(G 84 x G 70 x G 51B)}and {G. 87
x (G.77 x G.70)} correspond to and can replace the varieties Giza 87
and Giza 70, respectwely
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