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Introuction

Cotton (Gossypium hirsutum. L) is the main fiber 
crop and important industrial raw materials in 

the world. It is cultivated in more than 80 countries 
of the world, which represents 2.5% of all cultivated 
land. In Bangladesh, it provides raw materials to do-
mestic cotton industries of spinning, weaving, hand-
looms, knitting and garment sectors. However, supply 
of raw cotton to domestic industry is not sufficient 
as it accounts only 1.19% of the yearly requirement. 

One of the reasons of such small supply of raw cotton 
is lower productivity of cotton in Bangladesh. Fur-
ther, current productivity of cotton in Bangladesh is 
about 1.5 t ha-1 which is very low as compared to av-
erage yield (~5t ha-1) of other cotton growing coun-
tries. Cotton yield is a polygenic complex, depends on 
several contributing characters coupled with varying 
environmental conditions (Khan, 2003; Khan et al., 
2009). The yield has been stagnant for the last two 
decades and very low compared to other cotton grow-
ing countries of the world (Khan and Hassan, 2011). 
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The yield of cotton can be improved by selecting ap-
propriate genotype specially suited to local ecological 
condition (Abbas et al., 2008) with high quality seed 
which remains inherently vigour throughout the stor-
ing period.

Seeds are packed with different packing materials be-
fore storing for maintaining its viability. But loss of 
seed viability is not possible to stop totally although it 
can be minimized through maintaining proper stor-
age condition and seed having inherent high vigour 
quality. Maintaining the viability of seeds by storing 
them under controlled environmental conditions has 
been one of the most important lines of research in 
seeds of a great number of species. Salam et al. (2017) 
found significant genotypic variation in all physio-
logical traits of stored cotton seeds. They also report-
ed better physiological quality of cotton seeds were 
achieved by storing in hermetically sealed polythene 
bag instead of cloth bag.  

The better yield and quality of the fiber produced from 
cotton plant is primarily dependent on the growth 
and reproductive efficiency of the mother crop. The 
growth performance and productivity of the mother 
crop naturally depends on the vigor of the initial seed 
used for sowing and subsequently emerged seedlings 
that could only be possible from a healthy and viable 
seed (Rathinavel, 2014). Research works on genotypic 
variation in stand establishment, yield and fiber quali-
ty of cotton grown from seeds of different packaging 
materials in Bangladesh are limited and preliminary 
in nature but very little critical work has been done. 
Considering the above situation, the present study 
was undertaken to investigate the growth, yield and 
fiber quality of cotton genotypes grown from seeds 
stored with different packaging materials.  

Materials and Methods 

Description of the experimental site
The study was carried out between July, 2010 to Feb-
ruary, 2011 at Cotton Research, Training and Seed 
Multiplication Farm, Sreepur, Gazipur, Bangladesh. 
The site was located in the centre of Madhupur Tract 
(24.09oN latitude and 90.26o E longitude) with an 
elevation of 8.4 meter above the sea level. The soils 
of the experimental field belong to the Salna series 
and characterized by heavy clays within 15 cm from 
the surface and are poor in chemical properties. It is 
red in color and acidic in nature. The weather of the 
experimental site was subtropical having hot and dry 

summer, chilly winter and heavy rainfall during the 
monsoon that generally commenced from June and 
continued up to September. Temperature gradual-
ly falls from the month of October and starts rising 
from February and continued up to September. 

Experimental materials
Five cotton genotypes viz., CB-8, SR-08, BC-0125, 
BC-0236 and BC-0252 were used in the experiment. 
The seeds of five cotton genotypes were stored for 14 
months using two packaging materials i.e. hermeti-
cally sealed polythene bag (thickness 8μ) and cloth 
bag under ambient environment. Seeds of five cotton 
genotypes were sown in a randomized complete block 
design with three replications. Plant population of 
each genotype was 10 in each plot with planting con-
figuration of 90 cm x 45 cm. Block to block distance 
was maintained as 1.5 m and plot to plot distance was 
0.90 m for easy management of the crop. The geno-
types were assigned randomly and afresh randomiza-
tion was done in each replication.

Crop management
Cotton seed was sown by dibbling in line on 21 July, 
2010. Ten water soaked seeds hill-1 were sown to en-
sure uniform stand, although seedlings were thinned 
to one plant hill-1. Recommended dose of fertilizer 
(N2, P205, K2O, S, Zn, B and Mg @ 296.4, 444.6, 494, 
123.5, 14.82, 18.53 and 14.82 kg ha-1, respectively) 
was applied during experimentation. The experimen-
tal field was kept weed free up to 65 days after sowing 
of seed with three times weeding. Besides, three times 
hand picking of bollworm larvae, five times insecti-
cides spraying and molasses traps were used to keep 
the field free from pest. Other managements required 
in cotton field were ensured according to needed 
throughout the growing season. 

Data collection
Ginning out turn of each genotype was measured as 
the weight of lint ginned from the seed cotton and 
expressed as a percent of the seed cotton weight. Seed 
index was calculated as weight of 100 ginned seeds. 

Staple length was measured by Fibrograph instru-
ment and it indicates average length of individual 
fiber. The micronaire value represents the fiber diam-
eter. Micronaire value was determined by Micronaire 
testing instrument. There are two instruments used to 
measure fiber strength; the Pressly and the Stelometer. 
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Table 1: Effect of genotype and seed source on branch development and phenology of cotton
Genotype Storage container Branch development Phenology 

Monopodial branch-
es  plant-1

Sympodial branches 
plant-1

Days to 50 % 
flowering

Days to 50 % boll 
splitting

CB-8 Cloth bag seed 2.78 ab 10.89 d 66.67 bc 149.33 c
SR-08 2.22 c-e 10.78 d 60.33 fg 143.33 d-f
BC-0125 2.44 b-d 12.11 cd 68.67 b 152.67 b
BC-0236 3.11 a 14.33 bc 63.67 de 144.67 de
BC-0252 2.56 b-d 14.11 c 59.33 g 141.33 f
CB-8 Polythene bag seed 2.67 a-c 14.78 bc 68.67 b 152.00 bc
SR-08 1.89 e 17.11 ab 62.33 ef 144.67 de
BC-0125 2.11 de 19.11 a 72.00 a 156.33 a
BC-0236 2.78 ab 17.78 a 65.67 cd 145.00 d
BC-0252 2.44  b-d 19.44 a 61.33 e-g 142.00 ef
LSD(0.05) 0.471 2.916 2.728 2.766
CV (%) 10.98 11.30 2.45 1.10

In both instruments, the strength is measured by 
spading a bundle of parallel fiber across two clamps. 
Forced is applied to clamps and gradually increased 
until the bundle breaks.

Statistical analysis
The data obtained from the experiments on differ-
ent parameters were analyzed statistically following 
analysis of variance (ANOVA) technique. Microsoft 
EXCEL and MSTATC software programs were used 
whenever appropriate. Means were separated using 
least significant difference (LSD) test at a significance 
level of 0.05 (Gomez and Gomez, 1984). Functional 
relationships among the parameters were established 
through regression analyses.

Results and Discussion

Stand establishment
Stand establishment differences were detected among 
the seeds of five cotton genotypes stored for 14 months 
in cloth and polythene bag (Figure 1). Among the 
genotypes, the genotype BC-0252 showed the high-
est emergence percentage while the lowest was ob-
served in the genotype CB-08. Such genotypic var-
iations in seedling emergence of old seeds were also 
detected by Pettigrew and Meredith (2009) which 
implies genetic variability in stand establishment. 
Stand establishment of cotton seeds stored in cloth 
bag was lower as compared to polythene bag. These 
results are in accordance with the findings of Patil 
and Shelar (1993) in brinjal. Similar results were also 
observed by Saxena et al. (1987) who stored the seeds 
of onion, cabbage, radish, cauliflower, okra and peas in 

impervious and pervious container at room tempera-
ture for 24 months and observed lower emergence of 
seeds in stored with cloth bag. 

Figure 1: Effects of seeds of (A) cloth bag (B) polythene bag on field 
stand establishment of cotton genotypes

Branch development
Cotton has two kinds of branches viz., monopodi-
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al and sympodial branches. Monopodial branch do 
not bear flowers directly, but they sometimes produce 
secondary fruiting branches. Number of monopodial 
branches differed significantly due to genotypes and 
seed stored for 14 months in different storage con-
tainers (Table 1). In general, minimum number of 
monopodia was found in the plant obtained from the 
seeds stored with polythene bag as compared to cloth 
bag. The interaction result further showed that max-
imum number of monopodia (3.11) was produced in 
BC-0236 genotype from the seeds of cloth bag which 
was similar to the genotype CB-08 where the seeds 
were stored in same container. The lowest number 
of monopodia (1.89) was noted in SR-08 genotype 
which was similar to genotype BC-0125 when seeds 
were stored in polythene bag. Variation in number of 
monopodial branches plant-1 of different cotton gen-
otypes were also observed in previous studies (Abbas 
et al., 2008; Latif et al., 2014).

Number of sympodial branches plant-1 is one of the 
most important factors of yield contributing charac-
ters of cotton genotypes. Significant differences in the 
number of sympodial branches were also noticed due 
to storing of seeds of cotton genotypes in different 
containers for 14 months storage under ambient con-
dition (Table 1). Minimum number of sympodia was 
recorded in the plant obtained from the seeds stored 
in the cloth bag as compared to polythene bag. The 
number of sympodial branches plant-1 differed from 
14.78 to 19.44 and 10.78 to 14.33 in polythene and 
cloth bag, respectively. The genotype SR-08 produced 
the minimum number of sympodial branches plant-1 
from the seeds stored in cloth bag while the maxi-
mum number of sympodial branches was recorded in 
the genotype BC-0252 in case of seeds stored in pol-
ythene bag. Such differences in number of sympodial 
branches plant-1 of different cotton genotypes were 
also observed in different cotton growing environ-
ments (Abbas et al., 2008; Ali et al., 2009).

Phenology
Days to flowering and boll split are important attrib-
utes of cotton as it depicts the earliness of the crop. 
Sometimes, environmental and other agronomic fac-
tors controlled the time of flowering and boll split, 
although these are inherent characters (Sawan et al., 
1999). In present study, minimum days to flowering 
and boll split were recorded in the plants obtained 
from the seeds stored in the cloth bag compared to 
polythene bag (Table 1). Considering genotype, seeds 
of the cotton genotype BC-0252 stored in cloth bag 

required the minimum time (59.33 days) to flower-
ing which was identical to the genotype SR-08. In 
contrast, the longest time (72 days) required by the 
genotype BC-0125 to flowering where seeds stored 
with polythene bag. Likewise flowering, the geno-
type BC-0125 required the maximum time (156.33 
days) to boll split and while the shortest time (141.33 
days) required to boll split was found in the genotype 
BC-0252. These results agree with the past findings 
as they observed the earliness in terms of flowering 
and boll split in some genotypes of cotton (Rauf et al., 
2005; Ahmad et al., 2008). 

Boll number
Number of bolls plant-1 is the key component of seed 
cotton yield. A significant difference in the number 
of bolls plant-1 was observed due to genotypes and 
types of containers used for storing of seeds for 14 
months under ambient condition (Table 2). The re-
sults showed that the plant obtained from the seeds 
stored with the cloth bag showed minimum number 
of bolls plant-1. Among genotypes, BC-0125 geno-
type stored with polythene bag produced the highest 
number of bolls plant-1 (20.33). Conversely, the low-
est number of bolls plant-1 (12.11) was observed from 
the seeds of the genotype CB-8 stored with cloth bag. 
The lower number of bolls plant-1 of CB-8 from stored 
seed of cloth bag was attributed to its lower number 
of sympodial branch. Such differences among all the 
genotypes were highly significant for number of bolls 
plant-1 of cotton (Iqbal et al., 2011; Latif et al., 2014). 

Boll weight
Individual boll weight is another important component 
of cotton yield. The boll weight significantly differed 
over the genotypes and storage containers (Table 2). 
Irrespective of genotypes, single boll weight was higher 
in plant obtained from seed of polythene bag and low-
er in cloth bag. Genotypic variation revealed that the 
highest single boll weight (4.77 g) was observed in the 
genotype SR-08 with seeds stored in polythene bag 
and the genotype CB-8 with seeds stored in cloth bag 
showed the lowest single boll weight (3.36 g). The seeds 
stored in cloth bag might lose vigour, resulted weak 
plants which in turn reduced the single boll weight 
considerably. Previous studies showed differences in 
cotton boll weight in different cotton genotypes (Ab-
bas et al., 2008; Iqbal et al., 2011, Latif et al., 2014).

Seed cotton yield
Seed cotton yield is the function of number of bolls 
plant-1 and single boll weight. Seed cotton yield was



June 2017 | Volume 33 | Issue 2 | Page 259

Sarhad Journal of Agriculture
Table 2: Effect of genotype and seed source on yield components, yield and ginning out turn of cotton 
Genotype Storage container Bolls

plant-1
Boll weight (g) Seed cotton yield 

(kg ha-1)
Lint yield
(kg ha-1)

Ginning out 
turn (%)

CB-8 Cloth bag seed 12.11 d 3.36 e 1002.3 e 331.08 g 32.99 b
SR-08 12.22 d 3.87 cd 1167.9 e 380.23 fg 32.54 bc
BC-0125 15.44 bc 4.09 b-d 1552.0 d 537.73 de 34.68 ab
BC-0236 16.78 b 3.70 de 1526.9 d 469.43 ef 30.70 cd
BC-0252 12.78 cd 3.92 cd 1241.2 e 372.43 fg 30.07 d
CB-8 Polythene bag seed 16.11 b 4.13 bc 1636.1 d 601.23 cd 36.77 a
SR-08 16.78 b 4.77 a 1969.2 bc 682.39 bc 34.65 ab
BC-0125 20.33 a 4.60 a 2305.3 a 832.49 a 36.04 a
BC-0236 20.11 a 4.43 ab 2200.8 ab 713.71 b 32.42 bc
BC-0252 17.00 b 4.20 bc 1767.3 cd 581.46 cd 33.01 b
LSD(0.05) 3.046 0.398 267.30 104.32 2.287
CV (%) 11.12 5.66 9.52 11.05 3.99

Table 3: Effect of genotype and seed source on lint and seed index and fiber quality of cotton
Genotype Storage con-

tainer
Lint index
(g)

Seed index (g) Staple length
(cm)

Fiber strength
(P.S.I)

Micronaire 
value

CB-8 Cloth bag 
seed

5.39 cd 10.92 c-f 2.74 c-e 81.03 de 4.70 a
SR-08 5.94 a-c 12.32 a 2.82 b-d 80.97 de 4.20 d
BC-0125 6.37 a 11.96 ab 2.72 c-e 80.27 e 4.40 bc
BC-0236 5.16 cd 11.65 a-c 2.64 e 80.95 de 4.40 bc
BC-0252 4.85 d 11.27 b-d 2.77 b-e 81.97 cd 4.50 b
CB-8 Polythene bag 

seed
5.93 a-c 10.16 f 2.82 b-d 82.17 cd 4.50 b

SR-08 5.48 b-d 10.31 ef 3.15 a 86.65 a 4.00 e
BC-0125 6.28 ab 11.11 c-e 2.87 bc 84.41 b 4.30 cd
BC-0236 5.43 b-d 11.32 b-d 2.69 de 83.30 bc 4.20 d
BC-0252 5.20 cd 10.56 d-f 2.90 b 83.14 bc 4.40 bc
LSD(0.05) 0.855 0.826 0.154 1.372 0.195
CV (%) 8.89 4.31 3.19 0.97 2.60

significantly influenced by the genotypes and differ-
ent storage containers (Table 2). In generally, seed 
cotton yield was higher from the seeds stored in pol-
ythene bag as compared to cloth bag. Interaction of 
genotypes and seeds of different storage containers 
indicated that the highest seed cotton yield (2305.30 
kg ha-1) was recorded in BC-0125 stored with poly-
thene bag and the lowest seed cotton yield (1002.30 
kg ha-1) was observed in the genotype CB-8 when 
seeds were stored with cloth bag. The higher yield of 
BC-0125 can be attributed to superior yield compo-
nents of the genotype. The existence of variation was 
found for seed cotton yield in cotton genotypes has 
been reported previously (Bibi et al., 2011; Iqbal et 
al., 2011; Shakeel et al., 2011; Latif et al., 2014). Seed 
cotton yield is positively correlated with the number 
of bolls plant-1 and single boll weight (Figure 2). Sim-

ilar relationship was also found by Bibi et al. (2011) 
who reported that cotton yield is positively contribut-
ed by number of bolls plant-1 and single boll weight.

Lint yield
Like seed cotton yield, higher lint yield was observed 
from the seeds stored in polythene bag than that of 
seeds of cloth bag (Table 2). Thus highest lint yield 
(832.49 kg ha-1) was found from the seeds of geno-
type BC-0125 stored with polythene bag. The geno-
type CB-8 produced the lowest lint yield (331.08 kg 
ha-1) which was statistically at par with SR-08 and 
BC-0252. Variability in lint yield of cotton might be 
due to hereditarily effect of the genotypes and which 
was further influenced by variation of seed vigor re-
sulted from different storage containers (Abbas et al., 
2008; Ali and Awan, 2009; Iqbal et al., 2011).  
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Figure 2: Relationship among bolls plant-1, single boll weight and seed cotton yield from seeds of different storage contaioners

Ginning out turn
Ginning out turn was markedly affected by genotypes 
and storage containers used for storing of seed for 14 
months under ambient condition (Table 2). Ginning 
out turn was higher from the plants of seeds stored 
with polythene bag compared to that of cloth bag. 
Besides, a great variation was recorded among the cot-
ton genotypes with respect to ginning out turn. The 
maximum ginning out turn (36.77%) was counted in 
CB-8 when seeds were stored with polythene bag. 
Seeds of the genotype BC-0252 stored in cloth bag 
showed the lowest (30.07%) ginning out turn which 
was statistically identical to that of BC-0236. Similar 
findings were also observed in previous studies and 
they observed differences in lint % in different cotton 
genotypes (Clawson et al., 2006; Iqbal et al., 2011).

Lint index
Lint index is an important consideration in cotton 
production where genotypes and storage containers 
influenced greatly the lint index of cotton (Table 3). 

The highest lint index (6.37 g) was noticed in plants 
obtained from the seeds of BC-0125 while the low-
est lint index (4.85 g) was found in seeds of BC-252 
stored in cloth bag and it was statistically similar to 
seeds of BC-0236 and CB-8 stored in the same con-
dition. Such differences in lint index in different cot-
ton genotypes is occurred mostly due to number and 
size of seeds present in the boll (Clawson et al., 2006; 
Ali and Awan, 2009).

Seed index 
Seed index in cotton is another important parameter 
that affects the lint yield. Significant differences in 
seed index were observed due to genotypes and stor-
age containers used for seed preservation (Table 3). 
Seed index is reversal of lint index and thus the gen-
otypes that showed greater lint index correspondingly 
resulted the lower seed index. The highest seed index 
(12.32 g) was recorded from seeds of genotype SR-08 
stored in cloth bag which was statistically identical to 
seeds of genotype BC-0125 and BC-0236 stored in 
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the same condition. The lowest seed index (10.16 g) 
was observed from the seeds of genotype CB-8 stored 
in polythene bag that was statistically similar to seeds 
of SR-08 and BC-0252 genotypes stored with poly-
thene bag. Ali and Awan (2009) found similar seed 
index results for different cotton genotypes. 

Staple length
Fine thread is produced from cotton fiber that con-
tained longer staple length. Therefore, staple length 
is very important consideration for quality cotton 
production. Staple length varied significantly because 
of genotypes and storage containers that were used 
for storing seeds for a period of 14 months (Table 3). 
The highest staple length was recorded in the geno-
type SR-08 stored with polythene bag while the sta-
ple length of BC-0236 grown from the seed stored 
with cloth bag was the lowest. Such variation in staple 
length of different cotton genotypes agrees with the 
past findings as mentioned genotypic differences for 
fiber length of cotton genotypes (Nichols et al., 2004; 
Abbas et al., 2008). 

Fiber strength
The inherent strength of individual cotton fiber is 
essential for high speed of spinning which affected 
significantly with respect to genotypes and stor-
age containers (Table 3). The pressly strength index 
measurement for fiber strength differed from 80.27 
to 86.65 where the highest fiber strength was re-
corded in the genotype SR-08 grown from the seeds 
stored with polythene bag. The lowest fiber strength 
was observed in BC-0125 grown from seeds of cloth 
bag. Such genotypic variability in fiber strength is 
very important as the genotypes with higher strength 
provide fewer break points in the lint ( Jordan, 2001; 
Abbas et al., 2008; Iqbal et al., 2011). 

Micronaire value
The fineness of fiber is one of the evaluation meth-
ods of cotton fiber quality. Fineness of cotton can be 
measured through smoothness of fiber which is as-
sociated with fiber diameter and fiber wall thickness. 
Micronaire value represents the fiber diameter. The 
results showed that micronaire value was higher in 
cotton fiber obtained from the seeds stored with cloth 
bag compared to that of seeds stored with polythene 
bag and it was very close to each other in both the 
containers. Among the genotypes, SR-08 contained 
the lowest micronaire value (4.00) in polythene bag 
while CB-8 genotype resulted the maximum value 
(4.70) in cloth bag. Similar results of difference in fi-

bre fineness was also observed by Abbas et al. (2008).  

Conclusion 

Our study demonstrates great variability among the 
genotypes in respect of stand establishment, phenolo-
gy, fiber yield and fiber quality attributes. Better fiber 
yield and better quality of cotton were achieved by 
seeds storing in hermetically sealed polythene bag in-
stead of cloth bag. Among the genotypes, the geno-
type BC-0125 was identified as high yielding and the 
genotype SR-08 producing high quality fiber relating 
the highest staple length, fiber strength and lowest 
micronaire value. Therefore, effective breeding pro-
gramme with these characters can be synthesized to 
develop new genotypes that will give high yield con-
sistent with high fiber quality.
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