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ABSTRACT: The objective of this study was to determine the effect of sowing dates on
cotton yield, its components and fiber quality characters and select the favorable variety
for delaying sowing. Cotton growers face a problem of law cotton yield in late sowing
(after clover or wheat) at Egypt. The present study was carried out to evaluate six
varieties G. 86, G.94, G.95, G.97, G.92 and G.96 under normal and late sowing dates viz
15" April and 15" May during 2018 and 2019 at Sakha Agriculture Research Station in a
randomized complete block design with four replications to study seed cotton yield , lint
yield , boll weight , lint percentage, seed index , lint index , fiber length , length uniformity
ratio , fiber strength and micronaire reading. All characters showed significant mean
squares for varieties in normal and late combined analysis, except fiber strength and
micronaire reading and in the combined analysis for normal and late sowing dates. Mean
squares for sowing dates were significant for all characters, except fiber length and
length uniformity ratio. The main cause of reduction in cotton yield due to that all the
Egyptian cotton varieties were needed to grow under full season conditions. It is
concluded that varieties G. 97, G. 95 and G. 94 are response to late sowing date also, G.
96 is somewhat response tolerant but, it had few seed cotton yield to both sowing dates.
Fiber quality characters over few affected by late sowing date. Varieties Giza 97, Giza 95
and Giza 94 are average stable and favorable to late sowing date for seed cotton yield
according to (Eberhart and Russiell) and GGE- Biplot analyses.
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INTRODUCTION extra cut from Clover (the preceding crop

Field evaluation of different varieties of cotton from October to March) (Elayan
(old or even new varieties) grown under et al.,, 2015). Most growers may delay
different late sowing dates compared to sowing dates to late April or early May
the optimums sowing dates is because of long duration period of winter
considered as starting point to select crops like wheat Abdalla and Abd- El-
varietys that can response to culture late Zaher, (2012). Various research reports
sowing and Dbeing stable across showed that cotton genotypes are greatly
environmental conditions of usual and affected in both seed cotton yield and
late sowing. Furthermore, the adverse fiber quality traits by delaying sowing
conditions of late sowing not only date, with different magnitudes which
influence the cotton yield, but also mask vary with cotton genotypes Bange et al.,
any genetical improvement in cotton (2008), Gadallah (2002), Baker et al.,
yield and fiber traits Pettigrew and (2012), Abdalla (2013 and 2014) and
Meredith, (2009).Thus, genotype by Elayan et al., (2015). Gadallah (2002)
environment (GE) interaction complicates noticed that seed cotton yield decreased
the selection of genotypes to be adapted by 38.91 and 63.16% due to delaying
to new environments. Some of Egyptian cotton sowing to 10 and 25 April, in
cotton growers used to delay cotton respective order as compared with first
sowing date after March to have one sowing date on 20 March over two
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seasons. Therefore, this problem is one
of the big challenges to Egyptian cotton
breeders nowadays; they should improve
and produce new tolerant or adapted
genotypes to late sowing. El- Zeky et al.,
(2007) stated that, the Egyptian cotton
cultivar G. 86 gave a significant decrease
in number of open bolls per plant, boll
weight, lint percentage and cotton vyield
per plant and Faddan due to late sowing.
Elayan et al,. (2015) found that delaying
sowing pushed cotton plants for an early
flowering and maturity, and the seed
cotton yields per plant and per Faddan
were consistently decrease with each 15-
days delay in sowing due to a significant
decrease in each of the number of open
bolls/plant and boll weight. Igbal and
Khan (2011) found that over decrease in
seed cotton yield, but over few decrease
in boll weight, fiber length and micronaire
reading due to late sowing date. Baker et
al., (2012) identified parents and crosses
of Egyptian cottons tolerant to late
sowing. Deho et al., (2012 )and Kakar et
al., (2012) cleared that decrease in seed
cotton yield, boll weight, seed index, fiber
length and micronaire reading due to late
sowing date. Mahdy et al., (2017) found
that decrease in seed cotton vyield, lint
yield, lint percentage, boll weight and
seed index due to late sowing date.

The objective of this study was to
determine the effect of sowing dates on
cotton vyield, its components and fiber
quality characters and select the
favorable variety for delaying sowing.

MATERIALS AND METHODS

A sowing date trial of two sowing
dates (April 15 and May 15) was laid out
to investigate the appropriate sowing
time of six Egyptian cotton varieties: two
from extra long staple category (Giza 92
and Giza 96)and four long staple
category (Giza 86, Giza 94, Giza 95 and
Giza 97) at Sakha Agriculture Research
Station during 2018 and 2019 seasons.
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This experiment was conducted in four
replications with plot size 52 mz(i.e. 10
rows, 8m. Longand 0.65 m.distance
between rows) in a randomized complete
block design (RCBD). Distance between
hills was 25 cm apart and each hill was
thinned to two plants per hill after six
weeks from planting.

Data were collected for the following

characters:

- Seed cotton yield (SCY, K/F) in kentar
per faddan.

-Lint yield (LCY,K/F) in kentar per faddan.

-Boll weight (BW, g): average weight of
50 bolls in gram.

-Lint percentage (LP, %): the ratio of lint
weight to seed cotton weight in the
sample expressed as percentage.

-Seed index (S, g): Weight of 100 seeds
in grams.

-Lint index (LI, g): weight of lint produced
by 100 seeds in grams.

Fiber properties were measured by

using High Volume Instrument (HVI)

according to (A.S.T.M. D-4605-1986)

for fiber properties:

- Fiber length (upper half mean mm)
(FL,mm).

- Length uniformity ratio (LUR, %).

- Micronaire reading (MR).

- Fiber strength (pressly)

- (FS). Measured by the pressly tester at
the zero gage length recorded as
pressly index.

Statistical analysis:

= Combined analysis for each character
under study was done across the two
sowing dates (a) combined analysis
for normal sowing date across two
years, (b) combined analysis for late
sowing date across two years and (C)
combined analysis for normal plus
late sowing dates across two years.
Before calculating the combined
analysis, a Bartlett test (1937) was
performed for the homogeneity of
error mean squares for the six
environments. The significant
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differences between means were
carried out using by LSD. All above —
mentioned analysis was statistically
analyzed as outlined by Snedcor and
Cochran (1989). These computations
were performed using (SPSS
procedure, 1995).

- Stress susceptibility index (SSl): Stress
susceptibility index was calculated
according to the method of Fischer and
Maurer (1978).

Yield of individual variety was
determined under stress (YI) (late
sowing) and favorable (Ye) (normal

sowing) conditions. Average yield of all
varieties under late (X 1) and early
conditions (X e) were used to calculate
stress intensity (D) as: D=1-Xl/Xe
(Fischer and Maurer 1978).

The mean stress susceptibility index
(S) of individual variety was calculated
as: S=(1-YIl/Ye)/D (Fischer and Maurer
1978)

Varieties with average susceptibility
or resistance to stress have "S" value of
1.0, values less than 1.0 indicate less
susceptibility and great resistance to
drought. Meanwhile, a value of S = 0.0
indicates maximum possible stress
resistance (no effect of stress on yield)

- Stability analysis was

treated as fixed variables, while
environments and replications were
considered as random variables.

genotype having unit regression

coefficient (b=1), the deviation
significantly different from zero (S°d
zero) and above yielding ability
considered to be stable.

- The GGE-biplot methodology, which is
composed of two concepts (Gabriel
1971) and the GGE concept (Yan et al.,
2000) was used to visually analyze the
multi-environment yield trails (MEYTS)
data. The methodology uses a biplot to
show the factors (genotype and

computed
according to Eberhart and Russell (1966),
to detect the phenotypical stability. In the
analysis of the data, the genotypes were

is not
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genotype by environment interaction)
that are also the sources of variation. In
this study, genotype—focused scaling
was used in visualizing for genotypic
comparison with environment-focused
scaling for environmental comparison.
Besides, the symmetric scaling was
preferred in visualizing the which-won-
where pattern of the MEYTs yield data
(Yan and Rajcan 2002).

RESULTS AND DISCUSSION

Evaluation of six varieties for two
seasons, means, variance, reduction
% and susceptibility index and mean
squares for all the studied characters
as shown in Tables (1a, 1b and 1c)
indicates:

Significant (p < 0.05 or p < 0.01)
differences among varieties in separate
[(Normal 2018 + 2019) and (late 2018 and
2019)] and combined analysis (normal
and late for two years) under normal and
late sowing for all characters, except
fiber strength in separate late sowing
date and micronaire reading in normal
and late sowing. The combined analysis
for sowing dates (D) Table (1c) showed
significant (p < 0.05 or p < 0.01) for all
characters, except fiber length and length
uniformity index. These results agreed
with those reported by Bozbec et al.,,
(2006), Baker et al., (2012), Elayan et al.,
(2014 and 2015) and Mahdy et al., (2017).
The varieties X dates was significant for
seed index, lint index and fiber strength,
also the interaction of variety x year x
date was significantly only for fiber
strength. Furthermore, years mean
squares under normal and late sowing
dates Tables (1a) and (1b) were not
significant for fiber quality, fiber length,
length uniformity ratio and micronaire
reading also, in Table (1c) sowing dates,
the interaction between year x date ,
variety x date and variety x year x date
were not significant for fiber length and
length uniformity ratio, also variety x date
and variety x date x year for the two
previous characters and micronaire



S. A. Shaker, et al.

251£0°0 G6Z'0 | LEBE'0 | BWO90 | 8¥WOLO | €89LD vZly0 | 981000 £29°0 GIE0D | O 41013
b QLSO | wld¥LbL | BSVD | w@SE0°C | wlTL00 | wZPEVL | 66E8°0 | «8MOV00 | «¥8TE L0} G AxA
LZLT0 190°6E | «b6O'T | BLBTTT | «BOGV'Y | OLVI | wFLO0'LE | LLESEZ'D | ZLLLL HFE'G G | (A) sanauep
£99€°0 L0E€°0 | D668°0 | ZLWEZ | 9990°0 L09Z0 LOLLD | €66Z0°0 800 GELD 9 (AlY
£91CG°0 | «b0B'00Z | LIE'V | SOVZ'CL | GSOZ'0 | «B0V8'FL | «bOBT'8F | WLVL'0 |FOVT8Z | <bECOZZ | ) (AJsieap
HIN Xabs4 | um iE n IS dl Mg JLUN| WADS | 40 AOS
*s1eak OM] J3A0 SaljaLIeA XIS au) Jo ajep Buimos aje| Japun siskjeue paulqwod au) Jo salenbs uealy :(q L) aigel
*sieak om] J1ano SSljSER
LZ0E0'0 95¥'0 £50Z'0 | L9LZ0 GLOVO | 68SZ'0 | E£¥FE0 | ZZ6LOD | ¥V 9.0 0f RLIE
wB0ETL0 | 60T | FEEQD [ «6OC8°0 | IVECO | SIS€0 | «£90L°0 | €OLEQTO | GEL) LEV) G AxA\
Q09FF'0 | «6L9LO | LL0IV'G | wbbPE' LT | wlE8LY | wdPLO'G | »96E°CT | L£50G2°0 | «L'9) STl ¢ | (A} senauep
LrOL0 6E0 60° L 8z8zT’0 86200 | ¥SSE°0 | BEL90 | 622200 G6' L 8660 9 (A
VZGEZO0 | «b¥V 182 | 9FF9 FLOB0 | «BLGLE | wEELO'E | «BBO0E | 6E0CVOD | LZVELY | «bBOT9Z | ) (AlJsieaj
HIN Xaybs4 | un ik I IS dl Mg (LN MADS | da MOS

XI5 2l Jo ajep Buimos [ewuou Japun sisAjeue pauiqwiod ) Jo saienbs ueapy :(e ) sjqeL

either for normal or for late sowing dates.

the different

that

characters were stable from year to year

indicating

reading,

94



Evaluation and stability of some Egyptian cotton varieties under normal and ......

GBEE0'D GLED S¥eE'0 | SOLYO FEOL'D LI YA F8SE°0 | 6¥ELOD Fa8'0 8950 | 09 q Joig
VLS00 | =IBG | €66Z°0 | EL56°0 FEEL'D 9L82°0 ZEVL0 | ZE6LO0 L9670 L0G'0 G Ax(=A

018070 | «S0FS | «£296°0 | BE0S0 | «lI6¥F0 | L2V} | «LL8F) | 953200 | 6E0°C i1 § a=A

wOPESGE0 | wlEV8 | wbS8F0 | wlPU6'T | «9CL00 | W02} | 620V} | =FEE90°0 | 1192 L9E°1 § AxA

wl WG0 | wl8TG6 | wFP6LL | <CTTL6F | 9008 |=CL100°L) | =b0L6ZY | BELVY0 | «ELE°07 | «¥LL ¢ | (A sanauep
AT A 6FED 8¥66'0 £95°1 £3v0'0 8L0£°0 G69°0 CL9E0°0 SLO'L 6950 | €1 aAy
§91°0 wV8 L | CEE6'0 | BELUC | wlBOT') |wlEOVWEL | wflO'LY | «54PG0 | «bELD G89°0 I a=A
ChLL F6 T EVLEL | S6LT0 | =PEWPVEL | wOEOL'EY | wE0ULE | wblC09E | wlB8°L8E | «EL920 | ) (a)s=req
VBL6E0 | 20T ¥8Y | «B0GE'9 | BTV 0L 9510 FLIED | «ELEV8 | VELE0D | «901°889 | =ISL018F | ) (Alsiea)

el | ¥a2)b 54 d4mi L= n IS dl md AT WA2s |40 AOS

40



S. A. Shaker, et al.

Mean seed cotton yield and lint yield
(Table 2) indicated that late sowing date
was reducing normal sowing with (31.40
% and 33.5 %), respectively. Table (3)
cleared that, the variety G. 86 showed the
lowest seed cotton yield and lint yield in
both sowing dates. The varieties G. 94, G.
95 and G. 97 had the highest yielding in
both dates for two characters. Seed
cotton yield ranged from 8.60 K/F for G.
86 and G. 96 to 10.59 K/F for G. 95 with an
average of 9.79 K/F under normal date
and from 5.35 K/F for G. 86 to 7.57 K/F for
G. 95 with an average 6.71 K/F under late
sowing. Also, the same trend for lint
cotton yield ranged from 10.39 K/F for
G. 86 to 13.45 K/F for G. 95 with an
average 11.99 K/F under normal date and
from 6.37 K/F for G. 86 to 9.43 K/F for G.
95 with an average 8.04 K/F. Late sowing
date caused great reduction 31.40 and
32.94% in combined data. In this concern
Bozbek et al.,, (2006) stated that delay
sowing decreased seed cotton yield. In
this concern Gadalla (2002) and Elayan et
al.,, (2014 and 2015) found decrease in
seed cotton yield with delaying sowing
dates. Baker et al., (2012) and Elayan et
al., (2014) found that general trend in
decreasing lint yield with later dates of
sowing.. Mahdy et al., (2017) found
decrease in seed cotton yield and lint
yield with late sowing date.

The results cleared that stress
susceptibility index varied from normal
and late sowing date. Data from Table (3)
showed that the highest susceptibility

Table (2): Means of the traits studied of

index (S) for seed cotton yield were
recorded for the varieties G. 86 and G. 92
(1.20 and 1.15) and for lint yield were
(1.18,1.11 and 1.14) for the same previous
varieties. These, varieties could be
considered susceptible to late sowing,
while the other varieties G. 95, G. 97 and
G. 94 considered tolerant to late sowing

because, they recorded stress
susceptibility index less than or equal
unity, while G.96 recorded stress

susceptibility index less than unity, but it
had less seed cotton yield in both sowing
dates. Mahdy et al., (2017) found that the
same conclusion for some cotton
varieties under study.

The results in Table (2) cleared that
late sowing date was less boll weight
than normal sowing with 9.99 %. Table
(3), this explained the variety G. 94
variety recorded the highest boll weight,
flowed by G. 97, G. 95 and G. 96,
respectively in two sowing dates. The
variety G. 86 was large affected by
susceptibility index. This variety could be
considered susceptibility. While G. 92
recorded the lowest boll weight in two
sowing dates shared with it significant G.
86 in late sowing. The tolerant varieties
were G. 95, G. 97, G. 92, G. 96 and G. 94
which show susceptibility index less than
or equal unity (0.87, 0.70, 0.93, 0.89 and
1.05 respectively). ElI- Sayed and El-
Menshawi (2001), Deho et al., (2012),
Elayan et al., (2015) and Mahdy et al.,
(2017) reported that boll weight was
decreased with late sowing date.

the 6 varieties under sowing dates over two

years.
SOWiINg | gevper | Lykf | BW | LP Si LI FL | LUR | FS MR
Date gltex
Normal | 9.79 |11.99 | 3.30 | 38.64 | 10.99 | 6.94 | 33.06 | 85.60 | 44.70 | 4.26
late 671 | 7.97 | 297 |37.70 | 937 | 567 | 32.95 | 85.37 | 44.35 | 3.99
LSD0.05| 034 | 045 | 007 | 037 | 025 | 010 | NS | NS | 0.26 |0.22
LSD0.01| 047 | 063 | 010 | 052 | 035 | 014 | NS | NS | NS | NS
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Table (3): Means of the traits studied of the 6 varieties under normal and late sowing
dates over two years and stress susceptibility index (s).

Variety Normal | Late S | Reduction% | Normal | Late S | Reduction%
Seed Cotton Yield, kf Lint Cotton Yield, kf
G 86 8.60 5.35 | 1.20 37.83 10.39 | 6.37 | 1.18 38.71
G99 10.50 7.04 | 1.05 32.95 13.24 841 | 111 36.48
G 95 1059 | 7.57 | 0.91 28.50 1345 | 9.43 | 0.91 29.86
G 97 10.46 7.42 | 0.93 29.10 13.15 9.14 | 0.92 30.46
G 92 10.00 6.40 | 1.15 36.03 11.24 7.03 | 1.14 37.39
G96 8.57 6.51 | 0.77 24.04 10.48 7.86 | 0.76 25.01
Average 9.79 6.71 11.99 8.04
Reduction% 31.40 32.94
LSD 0.05 0.89 0.63 1.09 0.81
LSD 0.01 NS NS 1.47 NS
Boll weight, g Lint percentage, %
G 86 3.29 278 | 1.54 15.33 38.09 | 37.56 | 0.57 1.40
G 94 3.63 3.25 | 1.05 10.51 39.85 | 37.69 | 2.22 5.44
G 95 3.28 3.00 | 0.87 8.72 40.02 | 39.29 | 0.75 1.83
G 97 3.29 3.06 | 0.70 7.03 39.72 | 38.89 | 0.86 211
G 92 3.10 2.82 | 0.93 9.30 35.52 | 34.69 | 0.95 2.33
G96 3.20 2.92 | 0.89 8.90 38.66 | 38.07 | 0.62 1.53
Average 3.30 2.97 38.64 | 37.70
Reduction% 9.99 2.45
LSD 0.05 0.14 0.14 0.50 0.70
LSD 0.01 NS NS 0.68 0.95
Seed Index, g lint Index, g
G 86 10.87 8.21 | 1.66 24.49 6.69 494 | 1.45 26.20
G 94 12.51 | 11.00 | 0.82 12.11 8.28 6.65 | 1.08 19.65
G 95 10.31 9.01 | 0.85 12.55 6.86 5.83 | 0.83 15.04
G 97 10.99 9.79 | 0.74 10.91 7.23 6.23 | 0.76 13.84
G 92 10.87 9.28 | 0.99 14.62 5.98 4.93 | 0.97 17.62
G96 10.42 | 8.95 | 0.96 14.16 6.57 5.50 | 0.90 16.34
Average 10.99 | 9.37 6.94 5.68
Reduction% 14.76 18.12
LSD 0.05 0.52 0.42 0.33 0.33
LSD 0.01 0.70 NS 0.44 NS

av
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Table (3): Cont.

) Normal | Late S |Reduction%]| Normal | Late S |Reduction%

variety Fiber length, mm Length Uniformity Ratio, %
G 86 33.34 | 32.70 | 9.26 1.92 86.22 | 85.50 | 3.09 0.83
G 94 33.97 | 3364 | 1.11 0.23 86.24 | 85.28 | 4.16 1.12
G 95 29.59 | 30.02 | -5.89 -1.22 84.06 | 84.30 | -1.05 -0.28
G 97 32.70 | 32.69 | 2.10 0.43 85.30 | 85.39 | -0.38 -0.10
G 92 33.67 | 33.65 | -2.18 -0.45 85.81 | 85.89 | -0.34 -0.09
G96 35.07 | 35.01 | 0.88 0.18 85.96 | 85.86 | 0.45 0.12

Average 33.06 | 32.95 85.60 | 85.37

Reduction% 0.33 0.27
LSD 0.05 0.47 0.79 0.46 0.63
LSD 0.01 0.64 NS NS 0.85
Fiber Strength, g/tex Micronaire Reading

G 86 46.38 | 45.20 | 3.24 2.53 4.23 3.87 | 211 8.68
G 94 44,15 | 44.00 | 0.43 0.34 4.30 3.98 | 0.90 3.72
G 95 39.35 | 40.65 | -4.22 -3.30 4.65 4.18 | 2.50 10.29
G 97 45.38 | 43.33 | 5.77 4.52 4.31 419 |-1.35 -5.57
G 92 46.23 | 46.53 | -0.83 -0.65 3.98 3.79 | 0.80 3.28
G96 46.70 | 46.38 | 0.89 0.70 4.05 3.93 | 0.72 2.96

Average 4470 | 44.35 4.26 3.99

Reduction% 0.78 6.28

LSD 0.05 0.69 NS NS NS

LSD 0.01 0.93 NS NS NS

With respectto lint percentage, the index for lint percentage indicated that

resultsin Table (3) showed that, the
highest values for G. 95 under early and
late sowing dates, the means ranged
from 35.52 for G. 92 to 40.02 % for G. 95
under normal sowing. The same trend for
late sowing to the same varieties 34.69 to
39.29 % . The reduction of late sowing
date was 2.45 %. This reduction could be
dueto that lint percentage a complex
character depend on weight of lint and
seed cotton and both were affected by
late sowing date. These results agreed
with Elayan et al., (2013 and 2015) and
Mahdy et al., (2017). Stress susceptibility

98

only G. 94 variety was the most affected
but, the restvarieties were the best
tolerant for late sowing date where, they
less than unity.

Data in Tables (2 and 3) cleared that
the reduction of seed index was 14.76 for
late sowing date. The variety G. 94
recorded the highest seed index for
normal and late sowing dates, while G. 95
recorded the lowest seed index under
normal sowing and G. 86 under late
sowing . All varieties, except G. 86 have
susceptibility index less than unity so,
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they tolerant to late sowing for this trait
while, G. 86 considered susceptibleto
delaying sowing. These results are in
agreement with Elayan et al., (2015) and
Mahdy et al., (2017).

Lint index a complex character where
it depend on weightof lintand seed
cotton, the reduce with cause late sowing
date was 18.12% Tables (2 and 3) The
variety G. 94 recorded the highest lint
index under both normal and late sowing
but, the lowest values were G. 92 under
two sowing dates also, G. 86 under late
sowing .The varieties G. 95, G. 97, G. 92,
G. 96 and G.94 had susceptibility index
less than or equal unity, so, they the best
response varieties in lint index.

The fiber quality characters, fiber
length, length uniformity ratio and fiber
strength were affected significantly by
sowing date (separate) Table (3), while
micronaire reading is non - significant
Table (3). The combined of data in Table
(2) indicated that fiber length, length
uniformity ratio  and micronaire reading
were non- significant for sowing dates,
while fiber strength character affected
significantly by sowing dates .The
reduction owing late sowing date is over
few .These findings are againin
accordance with Igbal and Khan (2011)
and Deho et al., (2012).

Analysis of stability for seed
cotton yield using Eberhart and
Russiell and GGE- Biplot
methods.

Yield performance and stability of
varieties.

In Table (4); environment + (variety x
environment) interaction source of
variation was partitioned into
environment (linear), variety X
environment (linear) interaction (sum of
square due to regression, b;) and
unexplainable deviation from regression
(pooled deviation mean square; Szdi). The
data in Table (4) indicated that the variety
x environment linear was insignificant for
seed cotton yield; indicating that
varieties did not response differently to
different environments. These results
suggested that the major components for
differences in stability parameters were
due to deviation from the linear function.
Therefore, it may be concluded that the
relatively unpredictable component is
more important than the predictable one
(linear response). These results agreed
with those reported by Gill and Singh
(1982). The pooled deviations were found
to be significant for seed cotton yield
indicating that the major components for
differences in stability were due to
deviation from linear function. Change of
character over environments due to the
change of gene expression under
different environments.

Table (4): Mean squares for the studied characters of six Egyptian cotton varieties grown
at 4 environments (two normal and two late sowing dates).

SOV DF MS
\% 5 11.412**
E+(V*E) (18) 40.66**
E Linear 1 715.16**
V*E Linear 5 0.512
Pooled Dev 12 1.184*
Resid. 72 0.5

44
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Total

95

It is evident that the variety which
exhibited greater production and had
regression coefficient and deviation from
regression did not significantly differ
from unity and zero (b; = 1 and S°d = 0)
respectively, is stable variety according
to Eberhart and Russel (1966). Therefore,
from Table (5) the varieties G.97, G.95
and G.94 had average stability for seed
cotton vyield, because it had high seed
cotton yield greater than grand mean and
bi = 1 and S?d = 0). So, it could be
recommended as stable varietys for late
sowing date (Hassan et al., 2012).

The varieties evaluated by an average
environment coordination (AEC) method,
on average environment is defined by the
average PC1 and PC2 scores of all
environments, represented by a small
circle (Fig. 1). A line was then drawn to
pass through this the average
environments and biplot origin this
average environment axis serves as the
abscissa of the AEC. The ordinate of the
AEC is the line that passes through the
origin and the direction away from the
biplot origin, indicates greater GEI effect
and reduced stability. The AEC ordinate
separates varieties with below average
means from those with above average
means.

The results indicated that, the
varieties Giza 97, Giza 95 and Giza 94
recorded high seed cotton yield (KF)
above average means in normal and late
sowing date (Table 3). With respect to
(Fig. 1) the length of the average
environments vector was sufficient to
select varieties based on yield mean
performance. So, the varieties Giza 97,
Giza 95 and Giza 94 could be selected for
late sowing date, while the rest varieties
may be discarded. Also, a longer
projection to the average environment
coordination (AEC) (Fig. 1), regardless of
the direction, represents a greater of the
GEIl varieties which indicates that it is
more variable and less stable across
environments or vice versa. The same
results are obvious from estimates of
stability analysis. It is evident that the
variety which exhibited greater
production and had regression
coefficient and deviation from regression
did not significantly differ from unity and
zero, respectively, is stable variety
according to Eberhart and Russel (1966).
Therefore, the varietirs Giza 97, Giza 95
and Giza 94 had average stability for
seed cotton for normal and late sowing
dates. These results are in agreement
with those reported by El-Shaarawy et al.,
(2007) and Shaker et al., (2019).

Table (5): Averages of varieties and estimates of stability parameters for seed cotton
yield over 4 environments (two normal and two late sowing dates).

Regression Deviation from
Variety Mean coefficient regression
*) (b) (s%d)
G 86 6.98 1.1041 0.0108
G 94 8.77 0.9126 0.1903
G 95 9.08 0.9619 0.0167
G 97 8.94 1.0345 0.0553
G 92 8.20 1.0035 0.2597*
G 96 7.54 0.9835 0.5463**
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Grand mean 8.25
LSD 0.01 0.71

Data from: C:\Users\MISR COMP'\Desktop'Late xis

PC1 =82.6%, PC2 = 13.1%, Sum = 95.7%
Transform = 0, Scaling = 1, Centering =2, SVP =1

0.0
PC1

The Average Tester Coordination for entry evaluation

Fig. 1. Average environment coordination (AEC) view of the GGE-biplot for the means
performance and stability of varieties.

Ideal varieties analysis.

Ideal varieties concept of GGE biplot
clear that the closer varieties located
relative to the ideal varieties are given in
the (Fig. 2). In addition, using ideal
varieties as the center concentric circles
were drawn to help envision the distance
between each variety and the ideal
variety because the units of both PC1
and PC2 for the varieties are the original
unit of vyield in the variety focused
scaling (Fig. 2). Consider of the ranking
of the varieties, using the ideal variety
understandable of GGE-biplot, Giza 97,
Giza 95 and Giza 94 were the best
varieties which were into the circle
center. These results are in agreement
with those obtained by Shaker et al.,
(2019).

Relationships among varieties.

If the data is sufficiently approximate
by the biplot will the cosine of the angle
between the vectors of two testers
(varieties) approximates the correlation
coefficient between them. Also, if the
biplot explains a large portion of the total
variation more than 50% (95.7% in this
case), the angles exactly shows the
correlations among the entries
(varieties). Two varieties are positively
correlated when the angle between their
vectors is < 90 a degree, while they are
negatively correlated when the angle is >
90 a degree. Two varieties are
independent if the angle between them is
90 a degree (Yan et al., 2001).
Relationships among the varieties are
presented in (Fig. 3) the angles among
the vectors of lines varieties Giza 97,
Giza 95 and Giza 94 were all acute less
than 90 degree cleared that they are
positively correlated. While, the other
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varieties were not correlated or
negatively correlated among the previous
varieties because the angles among them

were equal > 90 degree, (Hamoud (2008)
and Shaker et al., 2019).

Data from: C:\Users\MISR COMP\Desktop\Late xis

PC1 = 826%, PC2 = 13.1%, Sum'= 95.7%
Transform = 0, Scaling = 1, Gentering = 2, SVP =12
164 S .

1.2

08—

NO T

04—

0.0+

0.4

08—

00
PC1

Ranking entries based on both mean and stability

Fig. 2: Ranking of varieties based on both mean and stability refers to ideal varieties.

Data from: C:\Users\MISR COMP\Desktop'Late. xls

PC1 =826%, PC2 = 13.1%, Sum = 95.7%
Transform = 0, Scaling = 1, Centering =2, SVP =1
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Relationship among entries
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Fig. 3: Biplot of relationships among six varieties in four environments.

Conclusion

The main cause of reduction in cotton
yield due to that all the Egyptian cotton
varieties were needed to grow under full
season conditions. It is concluded that
varieties G. 97, G. 95 and G.94 are
response to late sowing date also, G. 96
is somewhat response tolerant but, it had
few seed cotton yield to both sowing
dates. Fiber quality characters over few
affected by late sowing date. Varieties
Giza 97, Giza 95 and Giza 94 are average
stable and favorable to late sowing date
for seed cotton yield according to
(Eberhart and Russiell) and GGE- Biplot
analyses.

REFERENCES

Abdalla, A. and Sh. R. Abd- El-Zaher
(2012). Promoting- Egyptian cotton
sustainability over time, space, and
agro-economic variables.
2"Alexandria  International  Cotton
Conference. Fac. Agric. Saba Basha.
Alex. Univ. April 10 -11™. pp321-326.

Abdalla, A. (2013). Joint regression and
ordination analysis techniques of GXE
interaction for the shortening growing
season of cotton. Egypt. J. Plant
Breed. 17(6): 99-116.

Abdalla, A. (2014). Factorial cross
analysis of yield and earliness in
Gossypium barbadense cottons
grown on divergent sowing dates.
Egypt. J. Plant Breed.18 (4): 607-628.

A.S.T.M. (1986). American society for
testing materials, D- 4605. U.S.A.

Baker, K. M.A., A.B.A. El-Fesheikawy and
H.S. Khalifa (2012). Evaluating late
planting stress tolerance indices for
some cotton genotypes. Egypt. J.
Plant Breed. 16 (4):61 — 74.

Bange, M. P., S. J. Caton and S. P. Milroy

(2008). Managing yields of high fruit

retention in  transgenic  cotton
(Gossypium  hirsutum L.) using
sowing date. Australian Journal of
Agricultural Research 59:733-741.

Bartlett, M.S. (1937). Properties of
sufficiency and statistical tests.
Proceedings of Royal Statistical

Society , Series A 160, 268-282.

Bozbek, T., V. Sezener and A. Unay
(2006). The effect of sowing date and
plant density on cotton vyield. J.
Agron. 5(1):122-125.

Deho, Z. A., S. Laghari, S. Abro, S. D.
Khanzad and Fakhuruddin (2012).
Effect of sowing date and picking
intervals at boll opening percent, yield
and fiber quality of cotton. Sci. Tech
and Dev., 31 (3): 288- 293.

Eberhart, S.A. and W.A. Russell (1966).
Stability parameters for comparing
varieties. Crop Sci. 6: 36-40.

Elayan, Sohair E.D., A.M.A. Abdalla,
Abdel-Gawad, S.D. Nadia and A.E.
Faramawy Wageda (2015). Effect of
Delaying Planting Date on Yield, Fiber
and Yarn Quality Properties in Some
Cultivars and Promising Crosses of
Egyptian Cotton. American-Eurasian
J. Agric. & Environ. Sci., 15 (5): 754-
763.

Elayan, Sohair E.D., Amany M. Abdallah,
M.A. Elsayed and Rania M. Abdel-
Twab (2013). Effect of some growth
regulators under different planting
dates on growth and yield of cotton
Bull. Fac. Agric. Cairo Univ., (64): 116-
128.

Elayan, Sohair E.D., Amany M. Abdallah,
Nadia S. Abd El-Gawad and Shimaa
S.A. Younies (2014). Evaluation of
Some Long Staple Cotton Genotypes
Cultivated Under Different



S. A. Shaker, et al.

Environmental Conditions. American-
Eurasian J. Agric. & Environ. Sci., 14
(6): 546-554.

El-Sayed, E.A. and M. EI-Menshawi
(2001). Response of late sowing
cotton cultivar (Giza 88) to time of
potassium application under different
levels of nitrogen. J. Agric. Sci.
Mansoura Univ., 26(9): 5177-5188.

El-Shaarawy, S.A., A.M.R. Abd El-Bary,
H.M. Hamoud and W.M.B. Yehia
(2007). Use of high efficient AMMI
method to evaluate new Egyptian
cotton genotypes for performance
stability. The world cotton Res. Conf.
4 (September 10-14).

El-Zeky, M.M., S.G. Metwally, Sh. Z. Saleh
and I.M.M. Banna (2007). Influence of
sowing date, nitrogen and potassium
fertilization on cotton yield under saite
affected soils in north of Delta. J.
Agric Sci. Mansoura Univ., 32(7): 5943-
5950.

Fischer, R. A. and R. Maurer (1978).
Drought resistance in spring wheat
cultivars. Part 1: Grain yield response.
Augt J. Agric. Res. 29: 897-912.

Gabriel, K. R. (1971). The biplot graphic
display of matrices with application to
principal component analysis.
Biometrika 58: 453-467.

Gadallah, R.A. (2002). Growing cotton
after Faba Bean. Ph.D Thesis Fac. of
Agric., Cairo Univ., Giza, Egypt.

Gill, S.S. and T.H. Singh (1982). Stability
parameters for yield components in
upland cotton (G. hirsutum L.) Indian.
J. Gent & Cytol. 11: 9-13.

Hassan, S.A.M., S.S.M. Badr and |.S.M.
Hassan (2012). Study of phenotypic
stability of some Egyptiaan cotton
genotypes under different
environments. Egypt. J. of Apple. Sci.,
27 (6); 298-315.

Hamoud, H. M. E. (2008). Studies on
genotype x environment interaction
using GGE-Biplot analysis for seed
cotton yield in delta region of Egypt.

104

Egypt. J. Agric. Res, 86 (6): 2351-
2364.

Igbal, M. and M. A. Khan (2011).
Response of Cotton genotypes to
planting date and planting soacing.
Front J. Agric., China 5 (3): 262- 267.

Kakar, N. U.,, F. C. Oad, S. Tunio, Q-U.
Chachar and M. M. Kandhro (2012).
Response of sowing time to various
cotton. Sahard J. Agric., 28 (3): 379-
385.

Mahdy, E. E., A. Abo-Elwafa, G. H. AbdElI-
Zaher, M. A. Sayed and M. G. Hosein
(2017). Tolerance of Egyptian Cotton
Varieties (G. barbadense L.) to Late
Planting. Agric. Sci., Assiut Univ., 48
(3): 34-53.

Pettigrew, W. T. and W. R. Jr. Meredith
(2009). Seed quality and planting date
effects on cotton lint yield, yield
components, and fiber quality. JCS.
13:37.

Shaker, S.A., M. A. F. Habouh and A. B. A.
El-Fesheikwy (2019). Analysis of
stability using AMMI and GGE biplot
methods for some Egyptian cotton
genotypes Menoufia J. Plant Prod., 4
(April): 153- 163.

Snedcor, G. W. and W. G. Cochran (1989).
Statistical Methods, 8th ed. lowa State
Univ. Press, ISBN, 978- 0-8138-156-9.
U.S. A.

SPSS (1995). SPSS computer user's
guide, USA.
Yan, W. and |. Rajcan (2002). Biplot

evaluation of test sites and trait
relations of soybean in Ontario. Crop
Sci. 42 (1): 11-20.

Yan, W., L. A. Hunt, Q. Sheng and Z.
Szlavnics (2000). Cultivar evaluation
and mega-environment investigation
based on GGE biplot. Crop Sci. 40 (3):
597-605.

Yan, W., Q. Sheng, Y. G. Hu and L. A.
Hunt (2001). GGE biplot an ideal
method for graphical analysis of
genotype by environment interaction.
Acta Agronomica Sinica 27: 21-28.



Menoufia J. Plant Prod., Vol. 5 April (2020): 91 - 105

salially Apalad) Ao )3 Cig b cind g paall ) Cilival (any iy ands

(g o lan) asl) Cipdl o pdal) dana puly ¢ SLE Guad) e SLE
oY e du ol

an —ad) Ao Eigad) a — ki) Cisay sgas

ga.)d‘ gaidlall
By (e ol sglhn pauy o) SALL Ao slase B Jgeanal) (el AlSia gpuaall Gl 2 l5a A2l
AT B — 9Y Ba— AV Bl — 40 ua— 9f Bla— AT Baa Ay cilial i sl L) Al @i
Unaa (B Y18 = YOV ange DA sl o (sibag Junl diaiia) 3alially agalal) 43l aslga il
Bl (U — saddly Jasl) GhAN Jsana Al @l jSa gl @3 Ailgdial) ALalS ciloUad B Wiy Ao )3 igad)
Beld — ALl Adlie — AL Jgh aUE) dpeai — ALY Joh — jadd) Jalia — 30 Jalaa — glad) Jana -
Baga Ciliay 43liskay Jgmanall Ao 5 AL Lo) 3l slage a8l pais oa Lahal) e Chagl) jiay . g Seall
o Aahal) il cliaal) (<) Ay gina Gilial) copgil SAal Aol Cunton o M) Guulial) ciluall jLadls Ly
@alal) Cpalasall (7) g Saall Spldy Ailiall Ahaa faola JAlAN slasall () galad) slagall (1) asandll Judas)
ALil) Joha aU) Apudy A4 Joh ihia Jacla cilivall JSI Aygina Ao 3l Selga Cul ) - Lig Alially
an B cilall OIS Laagl o)l B alill Aleate 96 S — 4V 8ja — 90 Bha cillal) cuilsy
oAl 43l Slaad g2y 4d) ga Bangl) (e JB) Al Aplad) Jalaa g 4s 3l galaza (o JSI Gl Jguana gd
Cilial) cls 5 abial) defy 3 il g8 daslsisill cliuall cals . a3l Ghbl) J gana ddual Gld s g0 43!
(GGE- i) Judad yphal Wiha ja3l) (el gusna ddal cilll) Adaigia 4 ¢ ua — 4V S — 40 3ua
.(Eberhart and Russiell 1966) s Biplot)



S. A. Shaker, et al.

} 3abual)
Uaib daaly — 43 A0S camaal) dala mud) /o
Lhgial) daaly — A3l A0S algd aallae Glua /o

106



