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Abstract

This investigation was carried out to evaluate three genotypes of
Egyptian cotton i.e., Giza 90, Giza 81 x Giza 83 and [(Giza 83 x (Giza 75
x 5844)] for early maturity using some earliness measurements during
2001 and 2002 seasons. Flowering data was collected daily, and the av-
erage ot flowers of 10 plants per week was calculated to construct
weekly flowering curves, each genctype was picked weekly to calcutate
the percentage of crop harvested (PCH). Moreover, the other earliness
measurements i.e. position of first fruiting node (PFN}, days to the first
flower (DFF), days to first boll opening (DFB}, mean maturity date
(MMD) and production rate index (PRI) were estimated. Simple correla-
tion coefficients among five of the measurements and with seed cotton
yield (SCY) were calcuiated to evaluate these methods.

Rates of flowering followed a normal distribution curve, which was
almost simitar in ali genotypes. The genotype (Giza 81 X Giza 83} pro-
duced total number of flowers per plant more than any other genotype.
Genctypes differences were significant in the 134 4N ang 51" weeks for
{PCH). The highest (PCH) was found in fourth and fifth weeks. The geno-
type (Giza 81 X Giza 83) was the earliest and produced 78.86% from
the total of seed cotton yield in the first four picks. The combine of re-
suits in the two crosses indicated ins gnificant differences at 1% level
between all genotypes for all earliness measurements while the esti-
mates of (PFN), {DFF) and (MMD) shcwed significant differences at 5%
level between genotypes. Correlation coefficients results showed signifi-
cant correlation between earliness measurements i.e. PFN, DFB, MMD and
PRI with seed cotton yield (SCY}.

INTRODUCTION

Cotton breeders have special interest in developing desirable cotton genotypes
characterized by early maturing and high yielding ability. The early cotton varietias can
escape from insect injuries. It helps to fit the crop into a multi-cropping system. Earli-
ness in cotton is not an easily measured character; it takes a long period of time since
the cotton plant flowers and sets bolls. Earliness is influenced by the time of flowering,

rapid development of flowers and the length of time required for the bofl to mature.
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Thus. Many breeders reported that the methods of measuring earliness in cotton
are very important in cotton breeding programs. Al-Didi et al, (1961). Al-Didi et al,
(1968) and Awaad (1994) studied the flowering behavior in Egyptian cotton varieties
using flowering curves and found that the rate of weekly flowering followed a normal
distribution curve, which was nearly similar in all genotypes. However, Richmond and
Radwan {1962), Al-Enani and Eid, (1880), Khattab et al, {1982}, Ei-Agamy et af
(1994), and Bader et al. (2001) studied the earliness by measuring the days to first
flower and position of the first fruiting ncde. Also. Bilbro and Quisenberry (1973), El-
Agamy et al, (1994), and Awaad (1994), estimated the mean maturity date (MMD)
and production rate index (PR} and found that MMD and PRI considered to be the best
method of estimating earliness in cotton regardiess of yield. Our objectives in this
study was to evaluate three Egyptian genotypes for maturity by using five earliness

measurements

MATERIALS AND METHODS

This investigation was conducted during two seasons 2001 and 2002 at Giza Ex-
perimental Station, Agricultural Research Center, Egypt. The main aim was to study
some earliness measurements on three Egyptian cotton genotypes (G. barbadense L),
i.e. Giza 90, {(Giza 81 X Giza 83) and [Giza 83 X (Giza 75 X 5844)}]. Randomized com-
plete block design with four replications was used in each experiment. The plots were
of three rows; 4.0 meters long and 60 cm wide. Seeds were planted in hills 20cm apart
and thinned to two healthy plants. All cultural practices were applied as recommended
in cotton fields. Data of flowering was estimated daily on ten guarded plants, which
were taken from the outer rows of each plot. The number of flowers of ten plants on
each plot at the three replications was calculated weekly siarting from the opening
date of the first flower till the beginning of September {end of flowering). Thirty plants

were used to measure the following characters:

1. Flowering behavior: the curves of flowering were constructed using the number of
flowers counted weekly over the flowering period.

2. Position of first fruiting node (PFN): nodal position at which the first fruiting branch
emerges on the main stem.

3. Days to the first flower (DFF): number of days from sowing to the opening of first

flower.
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4. Days to first boll opening {DFB): number of days from sowing to the opening of the
first boll.

5. Percentage of crop harvested (PCH): cumulative weight of seed cotton at a specified
date of sequential harvest periods, expressed as percentage of the total crop (Rich-
mond and Ray, (1966).

8. Mean maturity date (MMD): weight mean of harvest date of several periodic harvasts

calculated according to Christidis and Harrison {1955) by the following formula:

MMD = { W1H1 + Wsohs + ... +Wan VU W+ Wo + W )

Where:
w = weight of seed cotton in grams.
H = number of days from planting to harvest.

1,2...n = consecutive period harvest number {7 harvests),

7. Production rate index (PRI): calculated by dividing the total seed cotton Yield by
MMD value which results in relative production rate (amount per unit time) according

to Bilboro and Quisenberry (1973), the general formula for this value would be:

PRI = (Wq + Wy + ... +W,, 27 (WyH; + WoHg + ..o + W H)

Where:
w = weight of seed cotton in grams.
H = number of days from planting to harvest.

1,2...n = consecutive period harvest number (7 harvests).
The dates of seven picking are shown in table {1).

Table 1. Date of weekly picking in 2001 and 2002 seasons.

Picking numbers

Seasons

P1 P2 P3 P4 P5 P& P7
2001 8/8 15/8 22/8 29/8 5/9 12/9 19/9
2002 12/8 19/8 26/8 2/9 9/9 16/9 23/9

Days from sowing in 2001 131 138 145 152 159 166 173
Days from sowing in 2002 131 138 145 152 159 166 173

The analysis of variance was carried cut for each season, and then the combined
analysis of variance was performed for the tow years. Significant differences between

means were carried out using LSD.
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Stmple correlation coefficients between different pairs of traits were calculated
on data means. All above-mentioned anaiysis was statistically analyzed as outlined by

Snedecor and Cochran (1967).

RESULTS AND DISCUSSION
1. Flowering behaviour

The data presented in table (2) reported the weekly flowering counts for all gen-
otypes under study. The flowering season extended for 14 weeks. The genotype (Giza
81 X Giza 83) produced a total number of flowers per plant more than any of the other
genotypes, followed by the genotype [Giza 83 X (Giza 75 X 5844)] and Giza 90. With
respect to weekly flowering, (Figs. 1,2, 3 and 4) revealed that the curves, were nearly
similar in alt genotypes in both growing seasons and their combined curve. The average
rate of flowering started to stow down at the fourth week in June then increased gradu-
aily reaching its maximum in the fourth week of July and then decreased gradually till it
reached its minimum at the fourth week of August. The present results agreed with

those reported by Atta {(1970), Awaad (1994) and Badr et al. (2001).
2. Position of the first fruiting node (PFN):

Table (3) shows insignificant differences between the genctypes under study in
the two seasons for (PFN) while the combined means were significant at 5% value indi-
cating that there were diffarences between genotypes. Giza 90 had the lowest position
of the first fruiting node {6.17) while (PFN) for [Giza 83 X {Giza 75 X 5844)] and (Giza
81 X Giza 83) were (6.33) and (6.83), respectively. These results were in agreement
with those obtained by Awaad (1994) and El-Agamy (1994).

3. Days to the first flower (DFF}:

The results in 2002 season and their combined analyses (Table 3) revealed sig-
nificant differences between genotypes for days to first flower. The promising hybrid
[Giza 83 X (Giza 75 X 5844)] was earliest than the other genotypes. It surpassed the
two other genotypes, it had 70.00 days from planting date to the day of the first flow-
er, followed by Giza 90 and {Giza 81 X Giza 83) which were 70.83 and 73..00 days, re-
spectively. Awaad (1994) and Badr et al.. (2001), found that genotypes varied in the
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days to flower period.
4. Days to the First boll opening (DFB)}:

It could be noted from table (3) that during 2002 season, significant differences
values were found between genotypes for the fi-st boll opening. While the combined
analysis revealed that [Giza 83 X (Giza 75 X 5844)] had the lowest number of days
from planting to the first boll opening. Our results were in agreement with those of
Awad et al., (1989} Shafshak et al, (1993) and Badr et al., (2001).

5. The mean maturity date. (MMD):

The results shown in table (3) indicated that the different genotypes varied sig-
nificantly with respect to the mean maturity date {MMD} at 5% value. Although, the
differences between the lowest and the highest period rate were 2 days only, the gen-
otype [Giza 83 X (Giza 75 X 5844)] had the lowest MMD (146.7 days). It reached
{147.3 days), and (148.0 days) for (Giza 81X Giza 83) and Giza90, respectively. Rich-
mond and Ray (1966) pointed that MMD was considered to be the most discriminating

and reliable method of estimating earliness regardiess to yield.
6. Production rate index (PRI):

Regarding the production rate index (PRI) presented in table (3), it was obvious
that the differences among genotypes were insignificant in the 2001 season as well as
in the combined analysis. However the genotypes showed significant and highly signifi-
cant differences in 2002 season for production rate index (PRH). Bilbero and Quisenbery
(1973) reported that PRI method of measuring earliness revealed the cultivars that

have supericr combinations of yield and earliness
7. Percentage of crop harvested (PCH):

With respect to PCH, the genotypes varied significantly in the 15!, 4!" and 5tP
picks {Table 4}, while the other picks were insignificant. The rate of PCH followed a nor-
mal distribution. Alow rate of seed cotton yield ranged from 9.11% for (Giza 81 X Giza
83) to 1.36 for [Giza 83 X {Giza 75 X 5844)], in the first week followed by a higher
rate of PCH in the second and third week and reached the highest PCH in the fourth'

and fifth weeks, then the rate declined in the sixth week. The last week had the lowest
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rate. Combined means showed that the hybrid (Giza 81X Giza 83) was the earliest and
produced 78.86% of the tolal seed cotton yield in the first four picks followed by {Giza
83 X (Giza 75 X 5844}].

From the above results of earliness measurements, it could be conctuded that
the genotype (Giza 81 X Giza 83) was the earliest cross as it produced 78.86% of the
total of SCY in the first four picks followed in order by the promising hybrid [Giza 83 X
(Giza 75 X 5844)] and Giza 90. On the other hand, the combined analysis for earliness
measurements i.e. (PFN), (DFF) and MMD showed significant differences at 5% values
for the three genotypes under study, indicated that there were genetic differences be-

tween them.
Correlation among measurements

Simple correlation coefficients were calculated betwean seed cotton yield and
each of the five earliness measurements. Table (5} showed positive and highly signifi-
cant correlation coefficients between seed cotton yield (SCY)} and production rate in-
dex (PRI) and also between position of the first fruiting node (PFN) with each of days
to first boll opening {DFB) and mean maturity date (MMD). Also between days to first
flower (DFF)} with days to first boll opening (DFB) and mean maturity date (MMD) and
between days to first boll opening (DFB) with mean maturity date (MMD). While nega-
tive and highly significant correlation coefficients were found between seed cotton
yield with each of position of the first fruiting node (PFN), days to first boll opening
(DFB)} and mean maturity date (MMD). And between position of the first fruiting node
{PFN) with production rate index {(PRIl). and also between days to the first flower (DFF)
with production rate index {PRI).and between days to first boll opening (DFB) with pro-
duction rate index (PRI).also between mean maturity date (MMD) with production rate
index (PRI}.

Evidently four measurements of earliness studied i.e. PFN, DFB, MMD and PRI
were found to be significantly correlatad in this study and therefore it was concluded
that any of them could have been used with confidence to estimate earliness in cotton,

Same results were obtained by Richmond and Radwan (1962), and Awaad (1994).



Table 2. Average number of flowers in the three Egyptian colton genotypes at weekly intervals for the two growing seasons (2001,

2002) and combined plot means with10 plants each.

Weeks from planting 10 11 12 13 14 15 16 17 18 19 20 21 22 23
20Q1 6/1-6/7 B/B-6/14 B/15.6/21 6/22-6/28 6€/29-7/5 7/6-7/12 7/13-7/19 7420-7/26 7/27-8/2 8/3-8/9 8/10-8/16 B8/17-8/23 B/24-8/30 8/31-9/6 Tpta)

Weeks of fiowering )
2002 6/1-6/7 6/8-6/14 6/15-6/21 6/22-6/28 6/2¢-7/5 7/6-7/12 7/13-7/19 7/20-7/26 7/27-8/2 §/3-8/9 8/10-8/16 8/17-8/23 8/24-8/30 8/31-8/6

2001 0.40 0.17 1.33 1.17 5.40 9.67 7.47 15.60 1117 2.90 2.83 1.57 0.67 0.07 60.42
Giza 90 2002 0.00 0.27 077 1.70 3.67 5.00 8.20 7.70 6.53 4,33 2.90 1.10 0.63 0.07 42.77
Comb. 0.20 0.22 1.05 1. 43 4.53 7.33 7.83 11.62 8.85 3.62 2.87 1.33 0.60 .07 51.58
2001 0.10 0.37 1.53 1.43 7.27 13.73 13.80 18.67 12.50 10.50 5.00 1.57 1.00 0.30 88.57

Giza 81 x Giza 83 2002 0.07 0.43 0.93 1.93 4.57 7.00 8.33 6.90 7.20 4.47 2.53 1.13 0.83 0.30 46.63
Comib.  0.08 0.40 i.23 .68 5.§2 i0.37 i0.57 i3.26 5.58 7.48 3.77 1.35 092 0.30  g7.e0
200t 0.7 0.17 2.67 217 8.10 13.33 10.57 21.57 12,20 10.97 2.80 1.17 0.70 0.10 86.67

G. 83 x {G. 75 x 5844) 2002 0.00 0.27 1.47 2.40 4.97 5.03 7.27 6.07 4.83 3.87 3.13 1.27 0.80 0.63 41.60
Comb. 0.08 0.22 2.07 2.28 §.33 9.18 8.92 13.82 8.52 7.42 2.97 1.22 0.75 0.37 64.13

LSO 2001 5P N.S. NS, NS, N.S. NS, N.S. N.S. 412 N.5. 1.53 NS N.S. N.S. 0.20 20,57
B 1% NS N5, N.S. N.S. N.S. NS. N.S. N.S. NS,  2.54 NS N.S. N.S. NS. NS
LsD 2002 5% NS N.S. N.S. NS. N.S. N.S. N.S. N.S. 170 NS NS. N.S. NS NS. NS
- 1% NS. N.S. N.S. NS. N.S. N.S. N.S. N.S. NS. N.S. N.S. N.S. N.S. N.S. N.S.
5% NS NS. 0.25 0.22 NS 0.94 N.S. N.S. NS. 0.33 NS N.S. N.S. 0.06 4.09
LSD Comb,
1% NS NS. NS. NS. N.S. N.S. N.S. N.S. NS. 048 NS N.S. N.S. N.S. NS

‘H «A70¥-13
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Table 3. Mean number of position of the first fruiting node (PFN), days to first flower (DFF), mean maturity date (MMD) and production
rate index (PRI) for three Egyptian cotton genotypes in (2001, 2002) and combined.

Genotypes PFN DFF DFB MMD PRI
2001 2002 Comb. 2001 2002 Comb. 2001 2002 Comb. 2001 2002 Comb. 2001 2002 Comb.
Giza 20 6.33 6.00 6.17 73.33 68.33 70.83 131.0 131.0 131.0 147.7 149.3 1485 1,24 143 1233
fiza 81 x Giza 83 7.00 6.67 ©6.83 7587 70.33 73.00 133.3 133.0 133.2 148.2 146.5 147.3 094 1.79 1.37
Giza 83 x (Giza 75 x 5844) 6.67 6.00 6.33 72.33 67.67 70.00 131.0 130.7 130.8 147.2 1454 1487 1.02 1.76 1.39
Mean 6.67 6.22 6.44 73.78 68.78 71.28 131.8 131.6 131.7 147.9 147.1 1475 1.07 1.66 1.36
LS.D
5% N.S. NS, 020 NS. 1.51 0.8t NS 151 NS NS 272 055 NS 017 NS
1% N.S. NS NS& N.S. NS NS NS NS NS NS NS NS, NS 0.29 NS

0641t
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Table 4. Mean average of PCH measures cver seven picks in the three Egyptian cotton
genotypes at the two growing seasons 2001, 2002 and their combined.

Picking number

Genotypes Season
” P4 Fa P3 Pa Ps Ps__ Ps
2001 11.40 36.44 50.28 73.42 92.91 97.03 140
Giza 90 2002 12.12 31.52 50.53 67.77 81.79 95.31 100

Comb. 11.76 33.98 50.41 70.59 87.35 96.17 100

2001 5.39 33 11 55.02 76.22 93.92 97.47 100
Giza 81 x Giza 83 2002 12.83 3506 58.74 81.50 92.33 98.68 100
Comb. 9.11 3409 56.88 78.86 93.13 98.08 100

2001 817 31.44 50.02 77.15 93.32 98.00 100
G. 83 x (G. 75 x 5844) 2002 16.55 46.21 64.26 79.55 88.76 97.58 100
Comb. 12.36 38.83 57.14 78.35 91.04 97.79 100

L.S.D. for genotypes

2001 5% 3.01 N5 NS N8 NS NS NS
1% NS N3 N8 NS NS NS NS
2002 5% NS, 1044 822 9.95 NS 2.40 N.S.
1% N.5. N5 NS NS, NS NS NS
Comb. 5% 0.93 N5, NS 2,54 1.63 NS NS

1% 1.35 N3, NS NS NS NS NS

Table 5. Simple correlation coefficients betwean seed cotion yield and between the

earliness measurements.

Measurements PAN DFF FBO MMD PRI
SCY -0.244"> -0.019 -C.147** -0.337*" 0.497**
PFN 0.028 0.160*" c.182** -0.233"*
DFF 0 142** 0.044" -0.204**
DFB g.222** -0.051~**
MMD -0.351~*~




1792 EARUNEES OF NEW COTTON

14 -
12
19~
&
5 A
= 8
S / \
2 / \
o -

(5]

0 T 4 T T T
0 il 12 13 H B iy 17 14 14 W 12 n
Wocks afier planting

¥ 200t 2002

Fig. 1. The flowering curve of Giza 90 in the two seasons 2001 and 2002.
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Fig. 2. The flowering curve of Giza 81 x Giza 83 in the two seasons 2001 and 2002.
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Fig. 3. The tlowering curve of Giza 83 x (Giza 75 x 5844)
in the two seasons 2001 and 2002.
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Fig. 4. The flowering curve of the studied genotypes
{combined means of two seasons).
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