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Abstract

The performance of four varieties of Egyptian cotton, two of
them belong to the extra long staple category i.e. Giza 87 and Giza 88,
and two belong to the long staple category i.e. Giza 86 and Giza 89
were evaluated for early maturity using seven methods of earliness
measurements and seed cotton yield during the 2000 and 2001 sea-
sons. Date of flowering was recorded daily, and the average number of
flowers for 10 plants per week was calculated to construct curves for
weekly flowering.

Plants of each variety was picked at weekly intervals to calculate
the percentage of crop harvested (PCH%). Moreover, this study included
five measurements of earliness; i.e. position of first fruiting node (PFN),
day to first flower (DFF), earliness percentage (Er %), mean maturity
date (MMD in days) and production rate index (PRI). Simple correlation
coefficients among five of the measurements and with seed cotton yield
were calculated.

Rate of weekly flowering followed a normal distribution curve.

Effect of varieties on number of flowers showed significant differ-
ences in some weeks after planting. Also the effect of growing season
was significant in some weeks. The effect of varieties x growing season
was significant in two weeks after planting (18 and 21). The highest
number of flowers was produced at the 15, 16 and 17 weeks after plant-
ing. The maximum average rate of flowering was found at the sixteen
week after planting (15/7 : 21/7) in all varieties. Varieties differences
were significant in the 15! and ond picks. The rate of PCH followed a nor-
mal distribution, while the effect of growing season was significant in the
(1, 6, 7, 8 and 9) picks. The effect of interaction between cotton varie-
ties and growing season was significant in 4" pick only. Giza 88 and Giza
89 were the earliest followed by Giza 86 while Giza 87 was the latest.
The effect of varieties was significant for all the studied traits. While the
effect of growing season was significant for studied traits except day to
first flower (DFF), also the effect of interaction between varieties x
growing season was significant for (MMD) and (PRI) traits. Giza 89 gave
the highest seed cotton yield (12.48 K/F) while Giza 87 was to lowest
(10 K/F).

Four of the measurements of earliness, (PFN, Er %, MMD and PRI)
were significantly correlated therefore, any of them could be used with
confidence to estimate earliness.
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INTRODUCTION

Early maturity in cotton has many advantages, it helps to fit the crop into a mul-
ticropping pattern. The losses of yield, its components and fiber properties quality from
diseases and insects injury, may be reduced by the use of early maturing varieties. Ear-
liness in cotton is not a character that can be easily measured since the cotton plant
fiowers and sets bolls over a long period of time. Earliness is influenced by several fac-
tors i.e., genotype, growing season, the time of flowering, rapid development of flowers
and the length of time required for the bolls to mature.

Thus, the study of the methods of measuring earliness in cotton are very impogs
tant in cotton breeding program in order to evaluate and select early mature varieties.
Awaad (1994); Laila et al. (1994) and Badr et al. (2001) studied the flowering behav-
jor in Egyptian cotton genotypes using flowering curves. However, Richmond and Rad-
wan (1962); Mohamed (1991); Awaad (1989); Shafchak et al (1993); Awaad
(1994); Nassar et al. (1998); El-Ameer (1999); El-Lawend (1999) and Badr et al.
(2001) studied the earliness by measuring the days to first flower, position of the first
fruiting node and earliness percentage. Bilbro and Quisenberry (1973); Mohamed
(1991); Awaad (1994); and Nassar et al. (1998), estimated the percentage of crop
harvested (PCH), mean maturity date (MMD) and production rate index (PRI) as indica-
tion to crop maturity.

The objectives of this study were to evaluate four Egyptian cotton varieties by -
using seed cotton yield and seven methods measurement of earliness of crop maturity
and simple correlation coefficients between studied characters.

MATERIALS AND METHODS

Two field experiments were conducted in 2000 and 2001 seasons at Sakha Agri-
cultural Research Station to study the earliness of maturity in four Egyptian cotton va-
rieties, i.e. Giza 87 and Giza 88 (extra long staple) and two belong to the long staple
category, i.e. Giza 86 and Giza 89. The date of sowing was April, 1 in the two seasons.
A randomized complete block design with four replications was used in each experi-
ment. Each plot consisted of five rows, four meters long and 60 cm wide. Seeds were
planted in hills 25 cm apart and thinned to two healthy plants. All usual cultural practic-
es were applied throughout the growing season.

Nitrogen fertilization was applied at the rate of 70 Kg N/fed. The phosphorus
fertilizer was applied to the soil before seeding in the form of superphosphate (15.5%
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P,0s) at the rate of 23 Kg P,Os/fed. Data collected on mechanical and chemical analy-
sis of the soil are presented in table (A).

Data of flowering was recorded daily on ten guarded plants which were taken
randomly from the outer rows of each plot. Flowering date was recorded on labels
which were hanged to the flowers. The number of flowers of ten plants on each of the
four replicates were counted at weekly intervals during the ten weeks of the flowering
period. The other plants were used to measure the following characters:

1- Flowering behavior: The curves of flowering were constructed using the num-

ber of flowers counted weekly during ten weeks.

2- Position of the first fruiting branch emerges expressed as number of nodes to
the first sympodium branch.

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

4- Earliness percentage (Er %): was calculated according to the following equa-

tion:

Weight of seed cotton yield of the first pick

Earliness % = x 100

Weight of the two picks

Table A. Mechanical and chemical analysis at 30 cm depth of the soil.

Characters season 2000 season 2001
Soil structure Clay Clay
pH (1:25) 8.90 8.94
Organic matter 1.80 1.70
Total S.S. 0.65 i 0.60
Bicarbonate 1.90 1.95
Chloride 8.47 8.54
Sulfuric 6.66 6.18
Ca 2.00 1.80
Mg 1.80 1.60
Na 4.45 4.55
Available N 12.20 10.80
Available P 9.30 9.60
Available K 610.0 620.0
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Pickings were carried out by hand on weekly basis on the three middle rows of
each plot. Ten pickings were made in each of the two seasons at the dates specified in
Table (1). For each variety the following characters were determined.

Table 1. Dates of weekly picking in 2000 and 2001 seasons.

Pick number
P, P, | Ps | Po| Ps Ps P, P Py Pw [
25/8 | 1/9 | 8/9 | 15/9| 22/9 | 29/9 | 6/10 | 13/10 | 20/10 | 27/10

5- Percentage of crop harvested (PCH%): cumulative weight of seed cotton at a
specified date or sequential harvest period, expressed as percentages of the total crop
(Richmond and Ray, 1966).

6- Mean maturity date (MMD in days): weighted mean of the harvest date of sev-
eral periodic harvests calculated by the following formula:

MMD (in days) = W{Hi+WaHp+---+WpHp / Wy +Wo+---+W,))
Where:
W = weight of seed cotton in grams
H = number of days from planting to the harvest.

1, 2....., n = consecutive period harvest number (10 harvests) (Christidis and
Harrison, 1955).

7- Production rate index (PRI g.): dividing the total seed-cotton yield by (MMD)
value, results in a relative production rate (amount per unit time). The general formula
for this value would be :

PRI = (Wy+Wo+---+W;) o/ ( Wy Hy +WoHo+---+ W H,)
Where:
W = weight of seed-cotton in grams
H = number of days from planting to the harvest.

1,2,---, n = consecutive period harvest number (10 harvests), (Bilbro and Quisen-
berry, 1973).
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8- Seed cotton yield kentar/F=
Seed cotton yield of three rows (Kg )x 4200

72 X157:6

The analysis of variance was carried out for each season, then the combined
analysis of variance was performed for the two years according to Snedecor and Co-
chran (1967). Significant differences between means were carried out using (L.S.D.).
Simple correlation coefficients were calculated between the studied characters.

RESULTS AND DISCUSISON

The results reported in this study include the evaluation of four Egyptian cotton
genotypes i.e. Giza 87 and Giza 88 (Extra long staple) and two long staple catogry i.e.
Giza 86 and Giza 89 using seed cotton yield and seven methods measuring earliness.
These results are summarized in the following points:

Flowering behavior:

The data of weekly flowering intervals are presented in Table (2). The flowering
season extended for ten weeks at the two growing seasons 2000 and 2001, respec-
tively, it is realized that in both seasons and to combined, the variety Giza 89 produced
total number of flowers per plant more than any other variety. With respect to weekly
flowering, it followed a normal curve that was nearly similar in both Giza 87 and Giza 88
in both growing seasons (Figs 2 and 3 and the combined (Fig. 5). Regarding G 86 and G
89, they were little extreme about the normal distribution both growing seasons (Figs.
1 and 4) while they were almost normal in the combined (Fig 5). Data in Table (2)
show that the maximum average rate of flowering was at the sixth week of pianting
(15/7 : 21/7), then it begin to slow at the (17) week (22/7 : 28/7), and then de-
creased gradually till it reached its minimum at the third week of August. Results ob-
tained are in general agreement with those previously reported by Awaad, 1994; Laila
et al., 1994 and Badr et al., 2001). It was clear in this respect that variety Giza 88 and
Giza 89 was the earliest varieties in flouring they produced 81.72 % and 78.15% re-
spectively of their total number of flowers after seventeen week, while Giza 86 ranked
third producing about 76.40% of its total flowers. However, Giza 87 was the latest pro-
ducing only 74.85%. '
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Fig. 1. The flowering curve of Giza 86 variety in the two seasons, 2000 (Y4) and 2001
(Y2).
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Fig. 2. The flowering curve of Giza 87 variety in the two seasons, 2000 (Y4) and 2001
(Y2).
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Fig. 3. The flowering curve of Giza 88 variety in the two seasons, 2000 (Y;) and 2001
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Fig. 4. The flowering curve of Giza 89 variety in the two seasons, 2000 (Y4) and 2001

(Y2).
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Fig. 5. The flowering curve of Giza 86, Giza 87, Giza 88 and Giza 89 varieties as combined
means of the two seasons, 2000 and 2001.
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Data in Table (2) show that the effect of varieties on number of flowers were
significantly difference in the some weeks of planting i.e. (12, 14, 17, 19 and 21) also
the effect of growing seasons were significant different in the some weeks of planting
i.e. (12, 18, 16, 19, 20 and 21), while the effect of varieties x growing season inter-
action were differences significantly in two weeks of planting (18 and weeks 21). The
highest number of flowers was at the (15, 16 and 17) weeks after planting i.e. (8/7 :
21/7) also the maximum average rate of flowering was at the sixty week of planting
(15/7 : 22/7) in the all studied varieties combined two seasons.

Position of the first fruiting node (PFN):

It coutd be seen from Table (3) that, means of the position of the first fruiting
node varied significantly between varieties under study, growing season and (varieties
x growing season) interaction. The combined means showed that the first fruiting node
was low (51" for Giza 89 and comparatively high in Giza 87 to (7). As can be seen
from Tables (2 and 3), that the genotype which were earlier in producing flowers were
also lower in the position of the first fruiting node.

Days to first flower (DFF):

'Analysis of variance of number of days from planting to the day of the first an
thesis indicated that there were significant differences between varieties in the two
seasons and their combined analysis (Table 3). The earlier varieties in producing the
first flower were Giza 89 and Giza 88 followed in order by Giza 86 and the latest varie-
ty was Giza 87. Mohamed (1991), Shafshak et al. (1993) and Awaad (1994), men-
tioned that the effect of genotype was significantly on day to first flower.

Earliness percentage (Er %):

Results in Table (3) show means of earliness percentage in 2000 and 2001 sea-
son and combined means. These varieties showed that earliness percentage in 2000
ranged from 67.43% to 60%, also in 2001 ranged from 68.67% to 60.87% while in
the combined it ranged from 68.05% to 61% for Giza 89 and Giza 87 respectively. The
effect of growing season was significant on this character in this respect, Awaad
(1994); El-Ameer (1999); El-Lawendy (1999); Abd El-Salam (2000) and Badr et al.
(2001). They noted that the effect of genotype was significantly on earliness percent-
age.



S.SM.BADR 681

Percentage of crop harvested (PCH%):

With respect to (PCH%) the varieties varied significantly in the (15! pick in the
two season in the (15!, 2" picks in the combined. The effect of growing season was
significantly in 15!, 5", 7" g!M and 9" picks (Table 4). The other picks were insignifi-
cant. The combined means showed that the rate of PCH followed a norma! distribution.
A slow rate of seed cotton, ranged from 30.41 % to 13.23% for Giza 88 and Giza 86
respectively in the first week followed (15/8: 22/8) by a higher rate of PCH in the sec-
ond week was 62.15% for Giza 88 while lowest rate was 34.48% for Giza 86.

The mean maturity date (MMD in days):

It is clear from Table (3) that varieties, growing season and the interaction be-
tween varieties x season where significantly different with respect to the mean maturi-
ty date (MMD). The difference between the lowest and highest was only 18 days, in
the combined means. The variety Giza 89 and Giza 86 had the lowest MMD (141 days)
while Giza 87 variety was the highest (159 days). Also in 2000 and 2001 seasons, the
varieties Giza 89 and Giza 86 had the lowest MMD while Giza 87 was the highest. Rich-
mond and Ray (1966); Awaad (1994) pointed that MMD was considered to be the
most discriminating and reliable method of estimating earliness regardless of yield.

Production rate index (PRI-g.):

The means and combined means of production rate index (PRI) in 2000 and

2001 seasons are presented in Table (3) for the four varieties in the two seasons as
well as from combined analysis, effect of season and the interaction between varieties
x season, were significant. The variety Giza 89 was earlier than the other varieties,
while Giza 87 was the lowest Earlierbilbro and Quisenbery (1973); Awaad (1994), re-
ported that PRI method of measuring earliness indicated the cultivars that has superior
combinations of yield and earliness. Data in Table (3) show that the seed cotton yield
(S.C.Y.) was different significantly in the two seasons, the effect of growing season
and the effect of varieties from the combined analysis the highest S.C.Y. recorded
12.48 K/F for Giza 89 while the lowest value S.C.Y. was 10 K/f for Giza 87, this results
were agreement with that El-Ameer (1999); El-Lawendy (1999) and Abd El-Salam
+(2000), from the above results of earliness measurements, it could be concluded that
the genotypes Giza 89 were earlier than the other varieties, flowering behavior, the
first fruiting node, Giza 89 and Giza 88 for days to the first flower, Giza 89 and Giza 86
in (MMD) methods, Giza 89 in (PRI), Also Giza 89 produced the highest seed-cotton
yield while Giza 87 was the latest in maturity than the other studied varieties in most

of the studied measurements and gave the lowest seed-cotton yield.
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Correlations among measurements:

Simple correlation coefficients between all possible pairs of seed cotton and five
earliness measurements are presented in Table (5). Highly significant positive correla-
tions were obtained between seed cotton yield and each of earliness percentage
(0.700) and PRI (0.855) and between position of first fruiting node and each of DFF
(0.704) and MMD (0.629). Also between earliness percentage and PRI (0.636). At the
same time, highly significaﬁt and negative correlation coefficient was calculated be-
tween seed-cotton yield and PFN (-0.641), DFF (-0.530) and MMD (-0.730), position
of first fruiting node and each of earliness percentage (-0.428) and PRI (-0.626), earli-
ness percentage and MMD (-0.571) and between MMD and PRI (-0.714). Awaad (1994)
Evidently, four measurements of earliness i.e. PFN, Er %, MMD and PRI were found to be
significantly correfated in this study and therefore it was concluded that any of them
could have been used with confidence to estimate earliness in cotton.

The same results were obtained by Richmond and Radwan (1962); Awaad
(1994) and they added that the combined weight of the first and second picking ex-
pressed as percentage of total seed cotton harvested was considered to be the most
practical.

Table 5. Simple correlation coefficients between studied characters.

Correlation coefficient
Characters vl G a X5 G
Seed cotton yield (K/IF) X 1 -0.641**| -0.530** | 0.700** | -0.730** | 0.855"
Position of the main stem node 0.704** |-0.428* |0.629** |-0.626™*
(PFN)
X2
Days to first flower (DFF) -0.283 0.496* -0.533**
X3
Earliness percentage (Er %) -0.571** | 0.636™
X4
Mean maturity date (MMD in days) -0.714**
X5
Production rate index (PRI g.) 1.000
X6

r5% = 0.4018 r1% =0.5118

* and ** significant at 5% and 1% probability levels, respectively.
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