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Abstract

The late planting stress susceplibility index (S) revealed
that out of Pima genotypes, Earlipima was more stable followed by
G.83 of the Egyplian cotton genotypes. it is worthy to mention that
G.83 is characterized with its high yield potential (averaged over
environments,) coupled with its high stress tolerance to LP system.
Yield-stability statistic (YSi) identified that out of the Egyptian
group ane parent (G.83) in seed cotton yield and two {G.B3 and G.85)
in lint yield as superior and stable. However, for Pima cotton all
four genotypes in seed cotton yield and three ones (PS-4, PS-6 and
PS-7) in lint cotton were stable. Therefore, the two Egyptian cul-
tivars G.83 and G.85 and the three Pima ones P5-4, PS-6 and PS-7
may be considered as stable genotypes for the late pianting stress
tolerance and may be incorporated in any further breeding pro-
gramme for breeding short season cotton using the G. barbadense
germplasm. Earliness in maturity, stability criteria studies in-
dicated that PS-6 and PS-7 were stable ones judged by earliness
index, PS-4 was stable on the basis of mean maturity date and the
four Pima genotypes were stable in preduction rate index. This
data support the possible merits or incorporating Ps4, Psé and
Ps7 in the breeding programmes for late planting stress toler-
ance.

INTRODUCTION

Fifteen years ago the Department of Agronomy, Fac. Agric., Cairo Uni-
versity, initiated and advocated the need for considering the concept of double
cropping of Egyptian cotion with winter crops. Several publications in this topic
were published (Abo El-Zahab, 1994; Abo El-Zahab and Amein, 1996a,b and
2000a,b,c.d). These publications are concerned with the different aspects of se-
lection of Egyptian cotton genotypes for tolerance to late planting system in
Egyptian cotion germplasm. Nowadays, late planting system is an agricuitural
practice adopted by farmers in some areas of the Egyptian cotton belt. This is
usually done due to changing economics of Egyptian cotton production due to high
costs of inputs and low net income of outputs.

Young et &/ (1960} found in a test of two Upland (G, firsuturn) cultivars and
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one Pima {G. barbadense) cultivar planted on five dates that fewer days were re-
quired to produce first true leaf, square, and flower stages as the date of plant-
ing was advanced from 1 April to 27 May. Days from planting required to produce
open bolls decreased as planting temperatures approached an optimum, then in-
creased for the last pfanting date, as a consequéence of bolls maturing under de-
creasing minimum (night) temperatures beginning in August. Landivar et al.
{1993) reported that cultivar selection was the most important factor for suc-
cessful cotton production in short-season production environments. Selection
should be made based on the ability of the cultivar to reach full maturity at a
date that maximizes the utilization of available rescurces during the preduction

season

However, Fry (1985) reported that Pima cotton cultivars were character-
istically tall and late maturing, but newly developed Pima genotypes were short-
er and earlier. Early season genotypes, when compared to laie season genotypes,
had i) shorter main stem and sympodial internodal length, ii) less stem weight,
iit} lower first sympodium node, iv) lower cut-out node, and v) more bolls on the
main stem that developed in the axils of the sympodia.

The Pima cotten piant is later maturing, taller, and more indeterminate
than upland cotton {Gossypium hirsutum L.}. These growth characteristics make
Pima cotton production undesirable in areas where crop maturity coincides with
a period of high probability of late-season rainfall. Furthermore, an extended
growing season implies increased cost of production associated with pest con-
trol and irrigation. Over the years, Pima cotton breeding program in the USA has
improved the crop for these traits and lint yield .The S-series of American Pima
cotton varieties have been improved not only for yield, but also for earliness,
plant height, and heat toferance (Turcotte ef al., 1992). However, even the new-
est Pima varieties, S-6 and 5-7, do not mature as early as the average upland va-
rieties.

For Egyptian cotton. basic studies for the concept of short-season va-
rieties were initiated in 1990 in the Department of Agronomy Fac. Agric. Cairo
Univ. Abo El-Zahab (1994) and Abo El-Zahab et al. (1996a,b) reported that Egyp-
tian cotton genotyps do differ in their response to the stress of late planting.
Out of 11 genotypes tested, G.83, G.85, Dandara and G.80 seemed to be the most
tolerant to the stress of the adverse conditions of late planting or alternatively
early crop termination..
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MATERIALS AND METHODS

Three environments viz.: E,, conventional ptanting (CN), on 1% of April
1998 at Giza Agric. Exper. Sta., ARC: E,, CN pianting, on 25" of March 1999 and
E3: tate planting (LP), on 13t of May. 1959. E2 and were conducted at Sids Agric.
Exper. Sta. ARC; Beni-Suef governorate. Eight G. barbadense cultivars were sown
in a randomised complete block design with four replications. Each Plot con-
sisted of 7 rows, 4 meters long, 60 cm apart. Plants were sown in 2 plants / hill
spaced 20 cm within the row. A section of 4 rows of ‘each plot was used for

sampling of cotton plants for growth analysis.

Designations, pedigree, main fiber characteristics of genotypes used, cou-
pled with full detaits of layout of the experiment and the different aspect of
management of the maintenance of experiment were mentioned in details by Abo
El-Zahab et al. (2002 a).

Late planting stress susceptibility index (S} was evaluated as relative re-
duction in cotton vield from (CN) pianting {E2) to {LP) planting (E3} by using the
formula developed by Fischer and Maurer, {1978).

S={(1-¥/¥YP}/D

Where:

Y. = mean yield or any trait of a genoctype in a stress environment.

YP = mean yield or any trait of a genolype in a stress free environment
D = Stress Intensity = 1 - X/ XP

X = mean Y of all genotypes

XP = mean YF of all genotypes

The "S* was used to characterize the relative late planting stress toler-
ance of the various genotypes, where S < 0.50 indicated highly stress tolerant
{H), S > 0.50 < 1.00 designated moderately stress tolerant (M} and S > 1.00 re-
ferred to susceptible {S).

Single selection criterion for integration of yield (any trait) and stability
developed by Kang (1993} was used for genotype rating according to their stabil-
ity of mean performance coupled with their yield potential.

Whenever a genotype x environment interaction is significant, the use of
main effects (e.g.. overall genotype means across environment) is questionable.
Researchers need a statistic that provides a measure of stability or consistency
of performance across a range of environments, particularly one that reflecis
the contribution of each genotype to the total GE interaction. Kang (1993) de-
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veloped a yieid-stabitity (Ysi) statistic to be used as a selection criterion when
GE interaction is significant.

The mechanism of yield-stability has been analyzed through yield com-
ponents. Yield-stability (Ysi) statistic was calculated using program STABLE (a
basic program for calculating stability and yield-stability statistic) after Kang
and Magari (1995). Data of the three environments, (E,), (E,) and (E;) were used
for calculating the genotypes stability indices across environments.

RESULTS AND DISCUSSION
Tolerance to Late Planting Stress:

Yield in stress environments is dependent upon stress susceptibitity, yield
potential, and stress escape. The susceptibility of a plant genotype to stress is
the product of many physiological and meorphological characters for which ef-
fective selection criteria have not been developed vyet (Fischer and Maurer,
1978). Therefore, cotton yield and its components remain a major selection cri-
teria for improved adaptation 1o stress environment of iate planting system.

A stress-susceptibility index (S) was used to characterize each genotype
in the stress envirocnment (E3). A cotton yield-based, stress-susceptibility index
was used to estimate relative suscepiibility to stress because it accountis for
variation in yield due to differences in genotypic yield potential and environ-
mental stress intensity. Low stress susceptibility {(5<0.50} is synonymous to
higher stress resistance {Fischer and Maurer, 1978). Late planting stress toler-
ance was evaluated as relative reduction in cotton yieid from normal environ-
ment (CN) to late planting stress environment, (LP) in Egyptian cotton (Abo El-
Zahab and Amein, 2000c).

Late planting susceptibility index {S) was calculated for cotton yields, ex-
pressed as seed cotton and lint cotton. The mechanism of yield of late pianting
stress tolerance has been analyzed by yield componentis. The yield contributing
traits studied were bol!l weight, lint percentage, seed index and lint index (Table
1a). For earliness in maturity six earliness criteria viz. earliness index (El},
date of first flower (DFF), date of first open boll (DFOB), node of first sym-
podium (NFS), mean maturity date (MMD) and production rate index {PRI) were
used (Table 1b). Fiber properties viz. 2.5 % span length, 50 % span length, uni-
formity ratio (UR), micronaire reading (MR) and pressley index were also sub-
jected to the analysis of late planting stress tolerance (Table 1c). Out of these
17 traits studied for yield, yield contributing traits, earliness indices and fiber
properties, only five traits i.e., seed cotton yield, lint cotten yield, date of first
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flower, date of first open boll and mean maturity date exhibited significant dif-
ferences among evaluated cotton genotypes for late planting stress sus-
ceptibility. Therefore, only these traits will be discussed and used in dif-
ferentiating genotypes for their tolerance to late planting stress.

The late planting stress susceptibility index (S) revealed that out of Pima
genotypes, Earlipima was more stable followed by G.83 of the Egyptian cotton
genotypes. it is worthy to mention that G.83 is characterized with its high yield
potential (Abo EL-Zahab et al. 2002 a) coupled with its high stress tolerance to
LP system (Table 1a).

According to the rating scale of susceptibility, Earlipima and G.83 may be
classified as moderately stable (5$>0.50<1.00) in their potentials in terms of
both seed and lint cotton. Howevaer, the rest of all tested genotypes may be rated
as unstable ($=1.00). Although wide variation was observed in stress sus-
ceptibility of late planting stress of vield components, yet none of these traits
reached the level of significance. This means that stability of cotton genotypes
under late planting stress (S) was more or less related to different integration
of susceptibility indices of the yieid component traits. This indicates that non of
the studied yield components can be considered as potential selection criteria
for cotton yield under late planting stress. In studying the stress susceplibility
index for the developmental stages, in which the lower values are desirable, the
low susceptibility {S=1.00} is synonymous lo high stress resistance. Therefore,
the genotypes G.83 and Pima S-4 in DFF, G.83, G.85 and (.86 in DFOB and G.85 and
G.86 and all the Pima genotypes in MMD may be rated as of low stress sus-
captibility for the stress of late planting, t.e., identified as tolerant to the
stress of LP system.

Number of days from planting to flowering and boiling for MMD of each gen-
otype was calculated. The reductions in developmental phases of genotypes ob-
served in late planting system were mainly due to higher temperatures pre-
vailing during LP. Although differences due to genotypes were detected in these
developmental phases in stress and non stress environment, however, these var-
iabifity were of low magnitude and of no predictive value in cotton breeding for
earliness. The maturity range of genotypes in non-stress environment (E,) was
2.6 and 7 days for 15! flower, 15! open boll and MMD. In the stress environment
(E;) genotypes reached maturity practically in the same time, indicating that
genotypic difference in stress escape was not a major factor in this study. The
reductions in these phonoclogical stages in stress compared to non-siress en-
vironment varied according to cultivars and ranged from 11-13, 11-16 and 20-27
days for DFF, DFOB and MMD, respectively.
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Tabie 1a. Means performances [x) and susceptibility index (S) for eight G. bar-
badense genotypes evalualed in conventional planting (E;) and late
planting (Es) for seed cotton yield and its components.

o] 0
S s
E3 E2 E3 E2 Genotypes
Lint cotton yield (K/F) Seed cotton yield (K/F)

111 a 742 ab 13.59 1.11a 6.36 10.72 G.80

0.88 ab 871a 13.57 091a 7.12 10.64 G.83

1.01 ab 7.38 bc 12.36 1053 ‘6.43 10.39 G.85

1.07 ab 670c 11.78 1.06 a 5.77 9.37 G.88
078 b 8.04 ab 115 082b - 7.39 9.56 Earlipima
1.00 ab 7.50 be 12.41 112a 6.43 1013 | Pima 54
1.03 ab 8.00 ab 13.57 1.04 a 6.81 10.93 Pima 5-6
1.07 ab 769 ab 13.58 1.01a 6.78 10.77 Pima 5-7

0.99 7.68 12.8 0.99 6.63 10.31 Mean
0.29 1A NS 0.29 NS NS LSD 0.05

Lint Percentage (%) Boll Weight (g)

0.97 37.02 ab 40.25 ab 2.52 2.52 2.89 G.BO

0.67 3884 a 4048 a 2.86 2.86 2.82 G.83

0.55 3642bc | 37764 2.67 267 | 304 G.85

113 36.85 ab 39.92 ab 2.89 2.89 2.9 G.86
1.7 M54c 38.19 cd 2.82 2.82 2.72 Earlipima
0.73 -37.04 ab 38.89 bed 28 2.8 3.09 Pima S-4
0.83 37.30 ab 39.43 abe 273 273 3.02 Pima $-6
1.39 36.00 be 40.03 ab 274 2.74 3.09 Pima 3-7

1 36.75 39.37 2.75 275 2.95 Mean
NS 227 1.52 NS NS NS LSD 0.05

Lint index {g) Seed Index (g)

0.34 6.48 7.3 3.02 10.94 1083 ¢ G.80

1.2 6.43 7.36 -7.71 10.45 1082 ¢ G.83

0.29 6.54 6.89 -6.95 11.42 11.35 abc G.85

1.1 6.54 7.38 -4.21- 11.2 11.08 be G.86
143 5.97 7.09 9.32 11.32 11.49 abe Earipima
0.04 6.5 6.93 -8.27 10.07 1086 ¢ Pima S-4
1.61 ¢ -6.61 7.84 1.8 11.14 120523 Pima S5-6
1.59 © 6.38 7.85 15 11.34 11.90 ab Pima S-7

095 | 643 7.95 0.5 1.2 113 Mean
NS NS NS NS NS 0.86 LSD 0.05

Means designated with the same letter(s) are no significantly different at 0.05
level of probability.
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Table 1b. Means perfarmances (x) and susceptibility index (S) for eight G. bar-
badense genotypes evaluated in conventional planting (E,) and late
planting (E;) for earliness criteria.

C 0
] S
E3 E2 E3 g2 Genotypes
Date of forst open boall (day)} Date of first flower (day)
098b 116.50 be 130.00 b 0.98 bc 68.00 b 79.75 ab G.80
1.04 ab 114.50 d 128.75 be 0.98 be 68.00 b 79.75 ab ;.83
1.17 a 113.25 ¢ 129.25 be 1.04 ab 67.25 be 79.75 ab G.85
1.13a 117.75 a 133.75 a 090¢ 69.25 a 80.75a G.86
0.95 be 115.25d 128.75 be 0.98 bc 67.25 be 79.00 be Earlipima
0.83c¢c 116.75 ab 12800 ¢ 110 a 66.50 ¢ 80.00 b Pima S-4
0.92 bc 115.25d 12775 ¢ 0.95 he 67.25 be 78.50¢c . Pima $-6
0.98b 115.50 cd 129.00 be 1.02 ab 67.25 bc 79.50 be Pima S-7
1 115.59 129.34 0.99 67.59 79.6 Mean
0.15 1.25 1.79 0.09 0.83 1.08 LSD 0.05
Earliness index (%) Node of first symodium
3.87 3809 b 4233 ab 1.37 910 a 9.16 a G.80
7.85 3972 b 4729 a 6.81 8.80 ab 8.08b G.83
1.2 3598 b 3894 ab 1.31 815¢c 7750 G.85
-15.89 3830b 1833 ¢ -1.43 865 ab 916 a G.86
-0.32 4313 b 4550 ab -1.42 8.75ab 8.33 ab Earlipima
-0.51 4257 b 36.89b 1.41 8.40 be 8.30 ab Pima S4
2.16 4230 b 4481 ab -14 8.85ab 5.05a Pima 5-6
0.54 5371 a 46.72 a 3.01 8.85ab 810b Pima S-7
-0.14 4172 40.1 1.21 8.69 8.49 Mean
NS 8.27 9.48 NS 0.49 0.92 LSD 0.05
Production rate index (g/m2/day) Mean maturity date {day)
1.27 1.71 bc 25 0.75¢ 140.11 a 161.28 be G.80
0.89 1.91 ab 25 0.93 bc 13953 a 160.20 ¢ G.83
1.09 1.72 be 2.39 1.00 ab 140.41 a 163.01 b G.85
1.03 1.55¢ 21 1.19a 139.83 a 167.35 a- G.86
0.42 200 a 223 0.98 abc 139.00 a 160.76 ¢ Eariipima
1.04 173 bc 2.33 105 ab 139.35 a 163.02 b Pima S-4
112 1.84 ab 2.55 0.99 ab 138.94 a 160.90 ¢ Pima S-6
1.02 1.85 ab 2.51 1.07 ab 13711 b 160.75 ¢ Pima S-7
0.99 1.79 2.39 1 139.29 162.16 Mean
NS 0.25 NS 0.23 1.63 1.76 LSD 0.05

For explanation see Table 1a
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Table 1c. Means performances (x) and susceptibility index ({S) for eight G. bar-
badense genotypes evaluated in E, and E, for fiber characteristcs.

o 0
8 S
E2 E2 E3 E2 Genotypes
50 % SL.(mm) 2.5% SL.{mm)
0.39 16.13d 16.26 515 31685¢ 3183b G.80

1.45 19.27 b 17.26 1.32 32.83 be 3175b G.83
202 19.34 b 17.5 374 32.65 be 3166b G.85
1.58 2087 a 18.33 1.59 35.34 a2 3398 a G.85
0,25 18.17 be 18.04 -0.23 33.77 ab 3402 a Earlipima
8.77 18.89 be 17.13 -4.36 34.85 a 3432 a Pima 54
0.34 1781 ¢ 17.26 0.54 34.22 ab 3365a Pima 56
0.59 18.34 be 17.54 0.57 34.67 a 3415 a Pima S-7
1.86 18.6 17.41 1.04 33.75 33.18 Mean

NS 1.38 NS NS 1.6 1.52 LSD 0.05

Pressley index (lb/mg) Uniformity ratio (%)

6.2 9.66 9.60 bed -0.24 50.96 b 50.92 G.80
-3.34 9.1 8.90d 1.54 58.70 a 54.36 .83
6.49 10.38 9.75 abed 2.21 59.23 a 55.27 G.85
2.06 10.55 10.68 a 1.62 59.05 a 53.94 G.86
6.53 9.85 1063 a 0.26 5381b 53.03 Earlipima
4.18 10.8 10.45 ab -20.5 5420 b 49.91 Pima S-4
2.05 9.73 19.40 cd 0.28 52,05 b 5129 | Pimass

0 10.33 10.33 abc 063 5290 b 51.36 Pima S-7
0.35 10.05 9.97 1.78 55.11 52.51 Mean
NS NS 0.95 NS 3.34 NS LSD 0.05
Micronaire reading (unit)
594 415 ab 3.83 bed G.80
0.7 440 a 435a G.83
-0.26 3.80 be 4.03 abe G.85
0.97 440 a 413 ab G.86
0.18 375¢ 330¢ Earlipima
1.15 348¢ 3.63 cde Pima S4
-1.03 358¢ 3.80 bed Pima 56
0.2 350¢c 3.53 de Pima 8-7
0.81 3.88 3.87 Mean
NS 0.36 0.41 LSD 0.05

For explanation see Table 1a



ABO EL-ZAHAB, A.A., H.Y. AWAD AND KM.A_ BAKER 213

Genotype x environment interaction and stability of mean per-
formance:

Genotype x environment interaction (GEl) and its effect on the pre-
dictability of future genotype performance is the essence of the concept of trait
stability. A genotype that has stable trait expression across environments con-
tributes litle to GEI and its performance should be more predictable from the
main effects of genotypes and environments than the performance of an unstable
cultivar.

Genotype x environment interaction were significant for all traits and ex-
hibited homogeneous error variance and are listed in Table 2, viz. seed cotton
yieid, lint cotton yield; earliness index, mean maturity date and production rate
index , and for only three traits of studied fiber properties (50 % SL, uniformity
ratio and fiber sirength). This means that for the aforementioned traits listed in
Table 19, the genotypes behaved Inconsistently and that the relative ranking of
the genotypes was not the same in the three sampled environments.

Significant variance due to genotypes revealed the presence of genaetic var-
iability among genotypes for earliness index, production rate index, 50 % span
length and fiber strength. Its should be mentioned here that Kang and Magari
(1995) basic program for calculating yield stability statistics (STABLE} which
was used herein usually test MS of genotypes against G x E interaction and not
against error variance which is usually used in such analysis. Therefore, gen-
otypes variations of some traits (seed cotton yieids, lint cotton yield, MMD, PRI
and UR) did not reach the significance levels although significant genotypic vari-
ations were detected in the regular anaiysis of combined data used before for
these traits listed else where in this volume.

Environmenis differed significantly for all traits listed in Table 2 except
fiber strength and earliness index, indicating the presence of a wide range of
variation among environments sampied.

The variances due to G x E (linear}, i.e., heterogeneity were statistically
significant for earliness index, production rate index, 50% span length and press-
ley index suggesting that linear components of GXE was present. This means that
heterogeneity of genotypes in El, PRI, 50 % SL and Pl relative to the environment
index was significant (Table 2). This means that ragression responses of in-
dividual genotypes contributed significantly to overall genotypes Lenvironments
for the aforementioned traits.

The variety x environmaent interactions wearae significant for the traits sesd
cotton yield, lint cotton yield, earliness index, mean maturity date, production
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rate index, 50% SL, uniformity ratio and pressley index Table 2.

The presence of variety x environment interaction ‘indicated that conclu-
sion based solely on cultivar mean was inconclusive. Varieties responded differ-
ently to changes in environments, therefore, measures of stability (5%i.s%iandYsi)
were deemed appropriae Table 3.

For seed cotton yields examination of 52 and S? values revealed that out of
the eight cotton genotypes, the two genotypes G.80 and G.83 were classified un-
stable ones (significant) before ( 8% ) and after (5%) removing environmental het- -
erogeneity. The YSi -based selection revealed that out of the Egyptian group one
parent (G.83) in seed cotion yield and two (G.B3 and G.B5) in lint yield as superior
and stable. However, for Pima cotton all the four genotypes in seed cotton yield
and three ones (P5-4, PS-6 and PS-7) in lint cotlon were stable. Theretore, the
two Egyptian cultivars G.83 and G.85 and the three Pima ones PS-4, PS-6 and PS-
7 may be considered as stable genotypes for the late planting stress tolerance
and may be incorporated in any further breeding programme for breeding short
season cotton using the G. barbadense germplasm. In another recent study the
two Egyptian cotton cultivars G.83 and G.85 were rated as late planting stress
genotypes (Ab El-Zahab and Amein 2000c).

it is worthy to mention here that G.83 was classified as late planting
stress tolerant to earliness in maturity as judged by earliness index and pro-
duction rate index (Table 1b) and is also tolerant to uniformity ratio Table 1c.
G.85 was identified as stable in uniformity ratio and pressley index. Therefore,
much emphasis must be directed for seed maintenance of these two cultivars,
and it is importance to be incorporated in crosses for breeding for stability of
mean performance to late planting. Using different earliness in maturity cri-
teria, stability studies indicated that PS-6 and PS-7 were stable ones judged by
earliness index, P5S-4 was stable on the basis of mean maturity date and the four
Pima genotypes were stable in production rate index.

Pima genotypes (P3-4, PS-8 and PS-7) should be incorporated in the breed-
ing programmes for laie pianting stress tolerance due to their stability in yield-
ing potential plus their stable mean performance in most fiber traits. PS-4 was
rated as stable for 50% SL. and UR, PS-6 was identified as stable for 50% SL.
However, PS-7 was raled as stable for 80 % SL, unifomity ratio and pressley in-
dex Table 3.

Potentiality of this breeding material:

The collected data of this study entitied "comparative performance of
Egyptian and Pima cetton cultivars: I, Il and M, suggest that future improve-



Table 2. Mean squares of combined analysis of variance across three environments for eight G. barbadense

genotypes for seed cotion yield, earliness in maturity and fiber properties.

Traits
Seed .
SV
df.| cotton (hntcotion i oo MMD PRI | 50%SL | UR%w | ressley
Yield Yield index
Genotypes (G) | 7 | 7.94 13,97 1536.48°"| 18.3 0.53 7.09* | 341 |2.86°"
E”V'rc(’g)"ems 2 1170.80"*|329.01**| 21.16 l|4407.98**|7.07**(39.69**{215.28**| 1.03
G _E) 14 500 76371 176.0"* 6771 0.30* | 2.16**] 12.90*| 0.88"
Heterogeneity| 7 | _5.96 916 | 169.05° 8.33 0.44" | 391 2355 | 1.35°
Residual | 7 | 2.11 3.05 31.13 2.65 7.68 02 111~| 0.21
Pooled Error | 63| 1.1 1.62 49.77 1.00 006 | 0.76 4.19 0.45
* P <0.05
* P < 0.01
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Table 3. Means (%), stability-variance statistics betore (¢;2) and after (S;2) re-
moving environmental heterogeneity and yield-stability statistic (Ys;) for

eight G.barbadense genotypes evaluated at three environments.

] % &% % YSi = 8% g% Ys;
Gepatypes .
Seed cotton yield (k1) Ling cotton yield (k0
G ) 32.175% LT T R.O3 PO R R
GXN3 DAY R L i} Atpee 34 41.39 2uMOsE | i4.45% 1
GRS 762 474 A3,30 2 § .28 419y 41,42 3§
G.86 .62 W3, 52 Kia R f 7N A 4o 3,69 1.2 -1
Earlipims TNT 252 -4, 20 3 542 -2.53 26 2
Pimap S-4 135 (60 0o 6~ o1y <SR9 .38 av
Pinn 546 703 43 32 43,33 t 953 A4}, 6 Ap 4t R}y
Pimn 5-7 777 143 FL2 s 34 g2 1} 9% £3.38% ka4
Mrewn TR T30 912 2.50.
LD 805 0.7 i .50
Furliness indey (%) Mean maturity date (day)
G50 A6 23232 Ny ey 15257 374 EEY] o
GH3 43400 93K 62 Ay 113147 46§ on2s .t
GNS .07 JOR.82 213 a 13271 233 2.86 ™
G.%6 2874 aamer sy 10 13440 F 3R TRE G 53 (30 3
Eaelipimn 44584 .25 i {5a} -3 15347 ity 4317 pd
Pims S-4 3874 .St 443 ) 155,16 104 } %y
Pl 56 44.13 $63 P1a ™ 15103 .55 037 k
Pima 8-7 RA] 1748 T B 15645 63,33 -4} «
Mean 3L93 da0 4 13224 33
LSD 0,05 3 T 113
' ~ Praducting rate index (zfm2iday) 30 % S.1. (mm)
G.80 1.62 L2 (.13 R 15.93% TP (.38 iy
G.N3 226 § AT 0. 3 P40 1 200 a3002 t
Gas R AR LSNTEY o2 f745 L oange o &
G.RG £.39 SIRTEGE L3 a0 T3 |-l 18,60 NR L PP, Ay
Eanrlipims 145 AL KL 7 S B BN 17.87 2.66% S.end B2 | AN
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= Stable genotypes on basis of YS;.

*,** : Bignificant at P= 0.05 and 0.01, respectively , also indicates that the genotype
performance across environments was unstable.
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ments in Egyptian cotton would require an increase in total dry matter and the
direction of more dry matter into reproduclive organs. The potential of the eval-
uated breeding materials clearly indicated that the two Egyptian cultivars G.83
and G.85 and the two Pima ones PS-6 and PS5-7 would be the foundation for the
next yield breeding cycles in Egyptian breeding program via continuos selection
for productive partitioning per se,

Results of growth attributes revealed that there is a chance for in-
corporating G.80 and G.85 of the Egyptian and Earlipima, PS-4 and PS-7 of Pima
cotton in future breeding program aming at increasing the efficiency in net as-
similation rate (NAR).

Yield-stability statistic (YSi) indicated that the two Egyptian cultivars
G.83 and G.85 and the three Pima ones PS-4, PS-6 and PS-7 may be considered as
stable genotypes for the late planting stress tolerance and may be incorporated
in any further breeding programme for breeding short season cotton using the G
barbadense germplasm.

Therefore, much emphasis must be directed for seed maintenance of these
two cultivars G.83 and G.85, and it is very importance to be incorporated in
crosses for breeding for stability of mean performance to late planting. Pima
genotypes {PS-4, P5-6 and P3-7) should be incorporated in the breeding pro-
grammes for late planting stress tolerance due to their stability in yielding po-
tential plus their stable mean performance in most fiber traits.
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