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FLOWERING IN RELATION TO YIELD,
YIELD COMPONENTS AND FIBER PROPERTIES OF FOUR
PROMISING EGYPTIAN COTTON GENOTYPES
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ABSTRACT

Four Egyptian promising cotton genotypes (G. barbadense L.) i.e. (L 97 derived from cross
Giza 90 x Aust.), (Giza 90), (L 95 derived from cross [(G.83 x (G.75 x 5844) x G.80] and (Giza 80) and
(Giza 80) were tested for their fruiting habit, aiming to evaluate their earliness, yield, its component
characters and fiber properties during 2013 and 2014 seasons. The study showed that flowering
started slowly and then increased gradually, reached the peak in the fifth week (4 t010 July) after 111
days from planting in all studied genotypes. The line 97 produced higher number of flowers/plant
compared to other tested genotypes. The number of flowers/plant significantly different among
genotypes. The periods in which each genotype produced 50 % of the total flowers/plant, existed after
31, 32, 33 and 34 days from the initiation of flowering in the four genotypes, respectively. The number
of open bolls/plant showed the same trend of flowering in the tested genotypes. The best flowering
weeks which produced high number of boll retentions and consequently open bolls/plant was in the
fifth week (4-10 July) for all studied genotypes. The first 50 % of flowers produced 67 %, 64 %, 62 %
and 59 % of the number of open bolls/plant, determining the yield/plant in the four genotypes,
respectively. The obtained mean values of boll weight were not significant, while significant differences
were found among the genotypes in seed cotton yield/plant. The genotype line 97 produced better seed
cotton yield/plant compared to the other genotypes. The line 97 had the highest lint percentage
followed by that of Giza 90. Line 97 showed the longest values for in staple length and strength. The
obtained results clarify that L 97 was the earliest compared to the other genotypes. The fifth week
showed the best values in the studied characters except micronaire reading.
Key words: Cotton, Fiber Properties, Flowering, yield.

INTRODUCTION

Cotton breeders are doing their best in developing new promising genotypes.
The economic importance of cotton plant depends mainly on its potentiality for giving
more flowering buds and in turn flowers, consequently open bolls. It is important to
study the mode and time of flowering in Egyptian cotton genotypes to be cultivated in
middle Egypt. The relation between the number of initiated flowers and the number of
open bolls is considered one of the most important characters in breeding new cotton
genotypes. The present work aimed to study the time and mode of flowering and its
effect on different yield components and fiber properties in four promising cotton
genotypes i.e. (Line 97), (Giza 90), (Line 95) and (Giza 80). These genotypes are
related to medium-long varieties ( >1 3/8 inch) in as attempt to through light about

such genotypes and then planning breeding programe for improving its strains.

MATERIALS AND METHODS

The present study was carried out at the Experimental Farm of the Faculty of
Agriculture, El-Fayoum University, during 2013 and 2014 seasons. Promising new
Egyptian cotton genotypes (G. barbadense L.) i.e. (Line 97 derived from cross Giza
90 x Aust.), (Giza 90), (Line 95 derived from cross [(G.83 x (G.75 x 5844) x G.80]
and (Giza 80) and (Giza 80) were obtained from the Cotton Research Institute,
Agricultural Research, Center, Giza. The afore-mentioned genotypes were sown on 21
and 22 March in the first and second seasons, respectively. The experimental design
was Randomized Complete Blocks with three replications was used. Each plot
consisted of five ridges of 3 m long and 60 cm width. Hills were spaced 20 cm. apart.



Thinning to two plants per hill was done 30 days after planting. The recommended

cultural practices applied did not differ from that applied for the region. Ten guarded

plants in each plot were taken from the inner rows. The following data were recorded
on each of these experimental plants:

1-  Flower counts were made daily from the initiation of flowering along the season,
and the dates were recorded on labeled flowers of each.

2- Mature bolls with the same date of flowering were picked individually and kept
in separate paper bags. The seed cotton of bolls from weekly flowering dates was
pooled, then ginned, and lint percentage of each weekly lot was estimated using
the formula:

Weight of lint cotton
Lint percentage = ------m-mmmmmmmmmm o x 100
Weight of seed cotton

3- The lint cotton of successive flowering weeks from each plot of the four
genotypes were sent to Cotton Technology Research Division, of the Cotton
Research Institute, Agricultural Research, Center, Giza for determining of some
fiber properties. The following tests were made:

A-The upper-half mean length was determined by the digital fiberograph.
B- The tensile strength was measured by the stollometer.
C- The micronaire reading which indicated the fineness and maturity.

Data were statistically analyzed according to the procedures of ANOVA of the
Randomized Complete Blocks design outlined by Snedecor and Cochran (1990). Test
of homogeneity of the data was applied, and then combined analysis of variance was
performed over the two seasons. Least significant difference (LSD) test at 5% level of
probability was used to compare the genotypes means.

RESULTS AND DISCUSSION

Combined data presented in Table (1) show the values of the number of
flowers/plant, the number of open bolls/plant and the percentage of boll formation
(retention) in the studied genotypes during the flowering weeks.

1- The nature of flowering in the studied genotypes:

The period of flower formations (retentions) in the four studied promising
genotypes, extended eleven weeks, started from 6 June to 21 August. Flowering
started slowly in the first week (6 to 12/6) and gradually increased from the beginning
of the second week (13 to 19/6) until the fifth week of flowering. The increment
reached its maximum after 111 days from planting, then the rate of flowering
decreased gradually till the last week of flowering (15 to 21/8). The statistical analysis
indicated significant differences among the genotypes for the number of flowers/plant
and flowering weeks Table (1). The line 97 produced higher number of flowers/plant
compared to the other tested genotypes. (The date in which each studied genotype
gave 50 % of its total number of flowers during the growing seasons, was taken as an
indication of earliness under the experimental conditions). In this respect, the four
studied genotypes, reached the percentage of 50 % of the number of flowers/plant
after 31 to 34 days from the start of flowering (Fig. 1). The line 97 was the earliest,
reached the percentage of 50 % after 31days from the start of flowering, followed by
Giza 90 (after 32 days). While, genotype (Giza 80) was the latest. These results are in
complete confirmation with those of Badr et al. (2001), Haneef et al. (2001), Rehana
et al. (2001), Badr (2003), EI-Adly (2003), Rehmat et al. (2003), Sawan et al. (2005),
Amir et al. (2008), Sawan (2009), Sawan et al. (2010), Ismail et al. (2012),
Dhamayanthi and Rathinavel (2013) and Sawan et al. (2014).



Table 1. Mean values of the number of flowers/plant, the number of open bolls/plant and
the percentage of boll formation (retention) in the four cotton genotypes at
successive weeks of flowering (combined data over 2013 and 2014 seasons).

Percentage boll formation

Number of flowers/plant Number of open bolls/plant -
(retention)

Weeks of ] [Te] 0
No. . = o o
flowering > S =3 8 o &> S =3 8 S 5| 8| 8|8 S

i< © 5] © : [ © [} © [} © [} ©
< N £ N a c N = N a = N = N a
3 o | o %] | o - o 2] - o - O] 2]
_ — —

1 6/6-12/6 1.57 1.50 1.23 1.53 N.S 1.02 0.95 0.79 0.98 N.S 65 63 64 64 I N.S

2 13/6-19/6 4.87 2.83 2.63 290 123 ] 321 1.90 171 197 109 | 66 | 67 | 65 | 68 | N.S

3 20/6-26/6 7.07 4.17 4.57 540 | 215 | 467 2.88 2.97 351 | 137 | 66 69 65 65 | N.S

4 27/6-3/7 7.67 5.67 6.07 6.90 | 115 | 437 3.23 4.01 455 055 | 57 | 57 66 66 | N.S

5 4/7-1017 10.8 7.67 8.07 8.87 | 1.76 7.99 5.52 5.65 6.03 | 117 | 74 72 70 68 | N.S

6 11/7-1717 7.10 6.17 6.57 7.43 N.S 4.62 4.07 3.68 4.16 N.S 65 66 56 56 | N.S

7 V1sm247 | 443 | 433 | 473 | 500 [ Ns | 292 | 290 | 289 | 372 [ ns |66 | 67 [ 61 | 63 [ NS

8 25/7-3117 2.90 1.63 2.30 277 054 | 194 112 1.47 177 NS | 67 | 69 | 64 | 64 I NS

9 1/8-7/8 2.03 1.170 1.90 220 J 062 | 130 0.75 1.27 139 y 032 64| 64 | 67 | 63 I NS

10 | 8/8-14/8 1.20 0.70 0.70 160 § 035§ 0.77 0.47 0.44 1.01  NS. § 64 | 67 63 63 | N.S

11 | 15/8-21/8 | 0.73 | 0.37 0.53 110 J 043 | 049 | 022 | 036 | 070 I NS. § 67 | 59 | 68 | 64 | NS

Mean 50.37 | 36.21 | 39.30 | 46.60 | 457 § 3330 | 24.01 | 2523 | 2980 0 259 | 66 | 66 | 64 | 64 | N.S
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Fig. 1. Curves of cumulative number of flowers/plant produced along successive weeks in the
four tested genotypes, 50 % flowering dates are assigned by ordinate lines (average of
combined data over 2013 and 2014 seasons).




2- Number of open boll/plant:

Significant differences existed among the studied genotypes concerning the
character in the forward weeks (2, 3, 4 and 5), while the number of open bolls/plant
was approximately the same at the rest of flowering weeks. The line 97 showed better
values in this respect. The best flowering week which produced high number of open
bolls/plant was the fifth (4 t010 July) for all the studied genotypes (Table 1). The
curves of accumulative percentages of open bolls/plant are produced from the
successive flowering weeks. Fig. (2) shows the percentages of open bolls produced
from the first 50 % of flowers for the studied genotypes. These percentages were 67
%, 64 %, 62 % and 59 % for L 97, G 90, L 95 and G 80, respectively (Fig. 2). These
results are supported by Jones et al. (1996), Rabadia et al. (2006) and Sawan et al.
(2010).
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Fig. 2. Curves of cumulative number of open bolls/plant produced from successive weeks of
flowering in the four tested genotypes, percentages of bolls produced from the first 50 %
of the total flowers (average of combined data over 2013 and 2014 seasons).

3- Percentage of boll formation (retentions):

Table (1) included the average values of boll formations (retentions) in each
studied genotype. The character values were obtained by dividing the number of open
bolls x 100 by the number of flowers produced in each week. It was clear that the
tested genotypes did not show any significant difference in boll retention. During the
flowering period which extended eleven weeks, the best week which produced high
percentage of boll retentions, was the fifth week (4 to 10 July), where the percentage
was between 68 to 74 % in the studied genotypes. The results are in accordance with
the earlier findings of Sawan et al. (1999), Kausar et al. (2010) and Dhamayanthi and
Rathinavel (2013).

Table (2) shows the values of boll weight, seed cotton yield/plant and lint
percentage in the studied genotypes during the flowering weeks.
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4- Boll weight (g):

Mean values of boll weight in the studied genotypes did not attain the level of
significance (Table 2). Also, no significant differences were found between the mean
values of boll weight in each genotype along the successive flowering weeks. While,
reduction was observed in the value of the character in the last flowering weeks. This
trend of inferiority of the late produced bolls supports the previous findings of Jones
et al. (1996), Abo El-Zahab et al. (2003) and Rabadia et al. (2006).

5- Seed cotton yield/plant (g):

The mean performances of the tested genotypes for the concerned character
are shown in Table (2). The genotypes differed significantly in seed cotton
yield/plant. It is obvious that the line 97 gave the highest value (23.97 g) of seed
cotton/plant and showed positive significant differences compared with the other
tested genotypes. Seed cotton yield/plant gradually increased in the studied genotypes
in the successive first four weeks of flowering and increased extensively in the fifth
week. While, the obtained values for the character gradually decreased in the
following flowering weeks, extensively in the last weeks of flowering (25 July to 21
August). This trend was similar in the four tested genotypes. It was obvious from
(Fig. 3) that the date in which each genotype gave 50 % of the number of
flowers/plant during the growing season and considered as an ideation of earliness,
produced 65 % from seed cotton yield in the line 97. While, the date of earliness
produced from 56 % to 62 % from seed cotton yield/plant in the other three tested
genotypes. These results are supported by Jones et al. (1996), Abo El-Zahab et al.
(2003) and Rabadia et al. (2006).

6- Lint percentage:

Statistical analysis for lint percentage character of the four tested genotypes
shows that the line 97 gave the highest values and possessed significant differences
relative to the other genotypes. Lint percentage was affected by flowers produced
along successive weeks. The character showed high significant values in the fifth
week of flowering. While, the last weeks of flowering showed lower values. This
trend was obvious in all the tested genotypes. The decline of lint percentage towards
the end of the season was likewise previously stated by Jones et al. (1996), Abo El-
Zahab et al. (2003) and Rabadia et al. (2006).

Table (3) shows the values of lint length, lint strength and micronaire reading
in the studied genotypes during the flowering weeks.

7- Lint length (mm):

The mean of lint length assigned to successive flowering dates in the four
cotton genotypes are given in Table (3). The line 97 gave the higher value in lint
length compared to the other genotypes. Significant differences existed among the
studied genotypes in this respect. The fifth week of flowering was the best week
which recorded high lint length in the studied genotypes. The previous investigation
of Jones et al. (1996), Abo El-Zahab et al. (2003) and Zhao et al. (2012) claimed
significant decline of lint length in later bolls.

8- Lint strength (g/tex):

The mean strength values of lint issued from successive flowering weeks in
the four cotton genotypes are given in Table (3). It is clear that the higher value
observed in line 97. The statistical analysis revealed significant difference between
genotypes. The value of this character was higher in the fifth week of flowering. A
contradicting result was reported by Jones et al. (1996), Abo El-Zahab et al. (2003)
and Zhao et al. (2012) stated significant decline of lint strength with the advance of
flowering season.



9- Micronaire reading:

The mean values of micronaire reading of lint cotton issued from cotton
picked from successive flowering weeks in the four cotton genotypes are given in
Table (3). Line 97 was more fineness compared to the other genotypes. Mean
micronare reading of the ninth flowering week was lower all other weeks indicating
its more fineness. This trend is due to incomplete maturity which might be considered
undesirable as compared with the earlier weeks. Similarly, Jones et al. (1996), Abo
El-Zahab et al. (2003) and Zhao et al. (2012) stated significant superior fineness in

late bolls.

Table 2. Mean values of boll weight, seed cotton yield/plant and lint percentage in the four cotton
genotypes at successive weeks of flowering (combined data over 2013 and 2014 seasons).

Boll weight (g) Seed cotton yield/plant (g) Lint percentage

No. eeks of N 8 & 8 é N 8 & 8 § N 8 3 8 §

il -SSP T A I = O O O =

3 o i (O] (%] i G} i (G} 2 4 (G} 4 (G} n

| .l _
1 6/6-12/6 2.9 2.7 25 23 I NS. | 296 2.57 1.98 225 | 114 | 352 | 348 | 315 | 31.2 | 17
2 13/6-19/6 2.8 25 2.4 26 | NS. | 899 4.75 4.10 512 | 235 | 375 | 357 | 342 | 331 ] 23
3 20/6-26/6 2.6 2.4 2.7 24 N.S. | 12.14 6.91 8.02 8.42 2.57 | 387 | 365 | 351 | 348 1.3
4 2716-317 2.2 2.3 2.2 25 P NS. | 961 7.43 8.82 | 11.38 | N.S. | 37.2 | 36.1 | 36.1 | 350 | 0.9
5 4/7-10/7 3.0 29 2.8 2.7 N.S. | 2397 | 16.01 | 1582 | 16.28 | 7.71 | 39.2 | 378 | 36.6 | 355 3.1
6 11/7-1717 25 2.2 2.0 19 | NS. J 1155 | 895 7.36 790 I NS. | 381|373 | 353 | 342 ] 21
7 18/7-2417 2.9 2.6 2.6 21 | NS. | 847 7.54 751 7.81 | 259 | 36.7 | 369 | 347 | 337 | 1.7
8 25/7-31/7 2.7 2.8 2.2 2.2 N.S. 5.24 3.14 3.23 3.89 137 | 363 | 352 | 332 | 326 1.3
9 1/8-7/8 25 2.3 2.3 20 F NS. | 325 1.73 2.92 278 I NS. | 358 | 341 | 338 | 321 | 1.9
10 8/8-14/8 24 2.8 2.4 2.2 N.S. 1.85 1.32 1.06 2.22 0.75 § 347 | 33.7 | 311 | 318 0.7
11 15/8-21/8 2.3 2.4 2.1 2.1 N.S. 1.13 0.53 0.76 1.47 N.S. §J 342 | 33.2 | 30.7 | 30.7 1.5
Mean 2.6 25 2.4 23 | NS. | 8658 | 60.03 | 60.55 | 68.54 | 21.3 | 36.7 | 356 | 338 | 332 | 2.7

Table 3. Mean values of lint length (mm), lint strength (g/tex) and micronaire reading in the four
cotton genotypes at successive weeks of flowering (combined data over 2013 and 2014

seasons).
Lint length (mm) Lint strength (g/tex) Micronaire reading

o | e e e g S ]s s s s |85 s s 8|8

foverna e | g 12 e o |2 |2 |2 |2 ]s ]2 g2 |g]¢g

3 o 3 G} o 3 G} 3 0} % 3 0} 3 ] ¥

_ _ _
1 6/6-12/6 344 | 340 | 30.7 | 304 1.4 522 | 51.8 | 485 | 482 25 35 4.0 3.8 4.4 N.S.
2 13/6-19/6 36.7 349 334 323 2.3 54.5 52.7 51.2 50.1 2.7 4.1 3.8 4.4 3.9 N.S.
3 20/6-26/6 37.9 35.7 34.3 34.0 2.7 55.7 53.5 52.1 51.8 3.0 3.9 4.4 4.0 4.1 N.S.
4 27/6-3/7 36.4 | 353 | 353 | 342 N.S. | 542 | 53.1 | 53.1 | 52.0 | N.S. 35 3.6 35 4.3 N.S.
5 4/7-10/7 38.4 37.0 35.8 34.7 3.1 56.2 54.8 53.6 52.5 3.1 3.3 4.2 4.1 4.0 N.S.
6 117-1717 373 | 365 | 345 | 334 2.9 55.1 | 543 | 523 | 51.2 2.9 3.1 35 4.0 4.4 0.95
7 18/7-2417 359 36.1 33.9 329 N.S. 53.7 53.9 51.7 50.7 N.S. 4.2 4.0 3.9 4.2 N.S.
8 25/7-31/7 355 344 324 31.8 3.3 53.3 52.2 50.2 49.6 15 3.3 4.1 4.4 35 0.83
9 1/8-7/8 350 | 333 | 330 | 313 3.2 528 | 51.1 | 50.8 | 49.1 §J N.S. 2.7 3.0 3.3 3.4 0.45
10 8/8-14/8 339 329 30.3 31.0 N.S. 51.7 50.7 48.1 48.8 N.S. 3.7 4.1 3.7 35 N.S.
11 15/8-21/8 33.4 32.4 29.9 29.9 2.8 51.2 50.2 47.7 47.7 2.3 3.3 4.0 4.3 4.4 0.75
Mean 35.9 34.8 33.0 324 2.6 53.7 52.6 50.8 50.2 1.9 35 3.9 4.0 4.1 N.S.




100

Giza 90 x Aust.
----- Giza 90

[G.83 x (G.75 x 5844)] x G.80
- Giza 80

90

80

70

60

Lo

R A s

N,

50

40

Percent of seed cotton yield

30

20

10

o 1 2 3 4 5 6 7 8 9 10 11

Weeks of flowering

Fig. 3. Curves of cumulative percentages of seed cotton yield/plant produced from flowers of the
successive weeks in four tested genotypes, percentages of seed cotton yield produced from
50 % of the first flowers (average of combined data over 2013 and 2014 seasons).

CONCLUSION
The accumulative flowering curves revealed that the first 50 % of flowers i.e. the

early initiated flowers and bolls are of great importance in determining the seed
cotton yield/plant of the different tested genotypes. The promising line 97 was found
to excell the other genotypes with regard to both yield and fiber quality. Accordingly,

it is recommended to grow the aforementioned promising hybrid in middle Egypt.
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