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Summary
The current study included the evaluation of the field traits, seed

cotton yield of cotton, its components, and the lint characteristics of ten
cotton genotypes, including the cultivars COKER310 and LACHATA,
which were certified and registered in Iraq (their seeds were obtained from
College of Agriculture, Tikrit University) at four levels of nano-chelated
NPK 20-20-20 fertilizer (0, 1, 2, and 3 gm/liter), and estimation of
phenotypic variance components (total genetic and environmental), broad
sense heritability, expected genetic advance, phenotypic and genetic
coefficients of wvariability, phenotypic and genetic correlations, path
coefficient analysis, stability, selection indices and cluster analysis of seed
cotton yield and its components. The cultivation took place in two
locations, the first in Rahmaniyah, Mosul, on April 22 and 23, 2022, and
the second in the Al-Kasik region on April 24 and 25, 2022 in a factorial
experiment using a randomized complete block design with three
replications, and the cultivation was in the two locations under drip
irrigation conditions. The study included twenty traits: the number of days
from planting until the first opened flower boll, plant height, number of
vegetative and fruiting branches per plant, number of nodes to the first
fruiting branch, number of bolls per plant, average boll weight, seed and
lint indices, ginning outturn, earliness coefficient, seed cotton yield per
plant and hectare, 50% and 2.5% span length, fiber length uniformity, lint
fineness, lint strength and elongation.

The most important results of the study can be summarized as
follows:

The analysis of variance results showed that the mean squares of the
genotypes at Rahmaniyah location was significant at 1% level of
probability for all traits except number of days to first boll opening and
fiber length uniformity (non-significant), and at Al-Kasik, it was
significant at 5% level of probability for number of days first flower open
and not significant for number of vegetative branches per plant, while it
was highly significant for other traits. It appeared from the means of
genotypes that some of them gave good performance means for largest
number of traits in each location. In the Rahmaniyah location, the
genotype (BA440) came first with its good performance for seven traits,
followed by the genotype (FLASH) for five traits, including the seed
cotton yield per plant and hectare, and in the Al-Kasik location, the
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genotype (CANDIA) came first with good performance means for seven
traits, including seed cotton yield per plant and hectare, followed by the
genotype (FLASH ) for five traits.

The mean squares of fertilization levels at Rahmaniyah location was
significant at the 1% level for all traits except for the fiber length
uniformity at 5%, and (non-significant) for the traits seed index and span
length at 50% and at 2.5%, and at Al-Kasik location was significant at 1%
level for all traits except span length at 50% and fiber length uniformity
(non-significant). It was found from the means of fertilization levels that
some of them gave good performance means for largest number of traits
in the two locations, as the level of 2g/L in Rahmaniyah achieved good
means performance for seven traits, followed by the level of 3g/L for six
traits including seed cotton yield per plant and hectare, then the level of
lg / liter for two traits, and in Al-Kasik location, the level 3 g/liter of
fertilization came first with good performance means for six traits,
including the seed cotton yield per plant and hectare, followed by the level
of 1 g/liter for three traits, then the level of 2 g/liter with good mean
performance for one trait.

The mean squares of genotypes with fertilization levels interaction
showed highly significance for all traits in the two locations, except span
length at 50%, fiber length uniformity and fineness in Rahmaniyah
location (not significant).

It appeared from the results of the trend analysis that the appropriate
regression relationship for the levels of fertilization in Rahmaniyah
location was of the first degree (linear) with span length at 50% and fiber
length uniformity, of the second degree (quadratic) for plant height,
number of bolls per plant, average boll weight, seed cotton yield per plant,
lint fineness and elongation, and of third degree (cubic) for the traits
number of days to first boll open, number of fruiting branches, ginning
outturn, lint index, earliness coefficient and lint strength, while suitable
relationship not clear between the nano-fertilization levels and each of
seed index and span length at 2.5%. At Al-Kasik location, the appropriate
response to the levels of fertilization appeared of the first degree (linear)
for the average boll weight, and quadratic for number of fruiting branches,
number of bolls per plant, ginning outturn, and span length at 2.5%, and
cubic for number of days to first boll open, plant height, seed index, lint
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index, earliness coefficient, seed cotton yield per plant, lint fineness and
its strength and elongation, while suitable relationship was not clear for
the two traits, span length at 50% and fiber length uniformity.

The total genetic variance was significant from zero for all traits in
both locations, except for number of days to first boll open and fiber length
uniformity at Rahmaniya location and number of vegetative branches at
Al-Kasik location, as for the environmental variance, it was significant
from zero for all traits in the two locations except earliness coefficient at
Al-Kasik location. The values of genetic variance in both locations were
higher than their environmental counterpart for most traits, except for
number of days to first boll open, seed index, earliness coefficient, span
length at 50% and 2.5%, fiber length uniformity and fineness at
Rahmaniyah location, the number of days to first flower and boll open,
number of vegetative branches, span length at 50%, fiber length
uniformity and fineness at Al-Kasik location.

Broad sense heritability values appeared at Rahmaniyah location,
high for the traits of number of days to first flower open, number of
vegetative branches per plant, number of nodes to first fruiting branch,
moderate for the traits of plant height, ginning outturn, lint index, and
earliness coefficient, and low for the other traits. While at Al-Kasik
location, it was high for number of nodes to the first fruiting branch,
moderate for number of fruiting branches per plant, number of bolls per
plant, average boll weight, seed index, ginning outturn and seed cotton
yield, and low for other traits.

The values of expected genetic advance as a percentage of the mean
at Rahmaniyah location were high for lint index, moderate for number of
vegetative branches per plant, number of nodes to the first fruiting branch,
plant height, number of bolls per plant, ginning outturn and lint elongation,
and low for other traits, while at Al-Kasik, it was high for number of bolls
per plant, moderate for number of nodes to the first fruiting branch,
number of fruiting branches per plant, average boll weight, ginning
outturn, lint index, and seed cotton yield, and low for the other traits.

The results of the correlation between the traits at Rahmaniyah and
Al-Kasik locations showed that the seed cotton yield per plant had a
positive and highly significant correlation (genetically and
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phenotypically) with the traits of number of fruiting branches per plant,
number of bolls per plant and lint index.

The results of path coefficient analysis showed that the highest
direct and indirect effects through other traits on seed cotton yield
(genetically and phenotypically) at Rahmaniyah and Al-Kasik locations
were for the number of bolls per plant, followed by the average boll
weight.

The results of the stability analysis showed that the LACHATA
genotype was characterized by high stability in contrasting environments
for seven traits, and showed a high response in good environments only
for three traits, followed by the four genotypes SPERO, W888 and BA440
with high stability for five traits.

It was found that the best selection index at Rahmaniyah and Al-
Kasik locations is the one that includes the two traits of plant height and
the number of bolls per plant.

It appeared through cluster analysis and by adopting the traits data
of the genotypes as an average of the fertilization levels, that the genotypes
at Rahmaniyah location were distributed in eight groups, while their
distribution at Al-Kasik was in seven groups, including nine stages in both
sites.



University of Mosul

College of Agriculture

and Forestry

Performance and Genetic Behavior of Cotton
Genotypes (Gossypium Hirsutum L.) at Different
Levels of Nano-Fertilization

Abdullah Moayad Omar Abdullah

Ph. D. Thesis in
Field Crops

Supervised
By

Dr. Khalid Mohammad Dawod Al-Zubaidy
Professor

2023 A.D 1445 A.H



