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Effect of Storage Time on Main Quality Indicators of Cotton
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Abstract The quality indicators of cotton will change during storage. Taking the 5.89 million t of Xinjiang cotton from 2016 to 2021 as a sam-

ple, this paper analyzed the main fiber quality indicator data of warehouse-in and warehouse-out cotton for storage of 1.5, 3.0, 4.0, 5.0,

6.0, and 7.0 years. It was found that the color grade of cotton decreased with the extension of storage time. The cotton with storage time of 5.0

years mainly changed from white cotton grade 2 and white cotton grade 3 to light yellow stained cotton grade 1 and yellow stained cotton grade

1. Among them, the increase of light yellow stained cotton grade 1 was the largest, and the change to yellow stained cotton grade 1 was the lar-

gest at the storage 6.0 — 7.0 years. In addition, there were no significant changes in moisture regain, Micronaire value, upper half mean

length, length uniformity index and fiber strength.
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1 Introduction

Cotton is an important strategic material related to the nation-
al economy and the people’s livelihood, and it is also one of the
main raw materials of the textile industry''’. China continues to
implement the national reserve cotton policy, which has played an
important role in protecting the interests of cotton farmers, stabili-
zing the cotton market, and ensuring the supply of textile raw ma-
terials and military materials”>'. In recent years, with the strong
support of the state, China’s cotton industry has developed rapid-
ly, and cotton storage has become an important research topic™ .
Due to the influence of multiple factors such as its own character-
istics, high moisture regain and storage conditions, cotton will
have unstoppable quality change during storage, and with the ex-
tension of storage time, cotton is more likely to have internal qual-
ity changes. Quality variations such as hardening and yellowing of
cotton fibers reduce its use value and cause economic losses™ ™'
The central reserve cotton is stored in the warehouse for at least
one year, most of them are stored for 3 —4 years, and some are
stored for 6 —7 years or even longer before they are rotated out or
put onto the market. Most of the reserve cotton stored in the ware-
house for such a long time will be at a discount, so paying atten-
tion to the quality of cotton and exploring its variation rules will
help to better grasp the opportunity for rotation, and lay a theoreti-
cal foundation for scientific cotton storage, reducing economic los-
ses and establishing a long-term mechanism in the future.

The Cotton Quality Inspection System Reform Plan approved
by the State Council in 2003 has clearly regarded cotton color

grading as an important part of the reform of the cotton quality in-
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spection system. In this study, we mainly selected the key quality
indicators of cotton in 2016 —2021, including color grade, mois-
ture regain, Micronaire value, upper half mean length, length
uniformity index, fiber strength®’ | analyzed the data of cotton
quality indicators during warehouse-in and warehouse-out, visual-
ized the change trend, analyzed the changes in various indicators
such as color grade of reserve cotton, and explored the change

rules of cotton quality under different storage times.

2 Materials and methods
We took the 5. 89 million t of Xinjiang

cotton from 2016 to 2021 as a sample. Among them, there were

2.1 Research object

4.93 ten thousand t of Xinjiang cotton with storage time of 1.5
years (the difference between each bale was not more than 10 d,
the same below) , 56. 8 ten thousand t with storage time of 3.0
years, and 37. 1 ten thousand t with storage time of 4.0 years,
2.221 million t with storage time of 5.0 years, 2. 022 million t
with storage time of 6.0 years, and 65.9 ten thousand t with stor-
age time of 7.0 years.

2.2 Cotton quality indicator detection data source and data
processing The data were selected from the instrumental notarial
inspection of the fiber inspection agency, based on the average in-
spection results of the batch formed by the bale inspection, inclu-
ding the quality indicators of the whole batch of cotton when ware-
house-in/warehouse-out, including color grade, moisture regain,
Micronaire value, upper half mean length, length uniformity in-
dex, fiber strength. We made a statistic of the warehouse-in per-
centage (% ) and warehouse-out percentage (% ) of each color
grade, and subtracted the warehouse-in percentage from the ware-
house-out percentage to obtain the change ( percentage) in the
proportion of each color grade. The change in the proportion of
each color grade in cotton storage from 1.5 to 7.0 years was made
into a histogram. The variation value of other indicators was the
difference between the warehouse-out value and the warehouse-in

value.
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3 Results and analysis sults indicate that the upper half mean length and length uniformi-
3.1 Changes in color grade The analysis results of color ty index did not change significantly during storage.

grade percentage are shown in Fig. 1. The most significant changes wStorage 1.5 years  ®Storage 3.0 years
in the percentage of color grade are white cotton grade 2, white @Storage 4.0 years  ®Storage 5.0 years

. . St 6.0 St 7.0
cotton grade 3, light yellow stained cotton grade 1 and yellow s i s

Color grade

stained cotton grade 1, followed by white cotton grade 1, light = 10,00 (¥ grade 1 Werads 2 Wgrade 3 Werads 4 W grads §
yellow stained cotton grade 2, yellow stained cotton grade 2, the 8 0 - o T T ,
rest of the color grade did not change significantly. The variation é -10.00 g il

of color grade of cotton stored for 1.5 to 5.0 years was similar, g :gg gg i

mainly changed from white cotton grade 2 and white cotton grade 3 = —40: 00 F

to light yellow stained cotton grade 1 and yellow stained cotton go =0.00 1

grade 1, the increase in light yellow stained cotton level 1 was the & o000

main factor. The largest increase in storage time was 6.0 —7.0 - Color grade

years for cotton in grade 1 yellow stained cotton. :g 6.00 p  Lgradel L grade 2 L grade 3

3.2 Changes in moisture regain The average moisture regain < 300

of the cotton warehouse-out with the storage time of 1.5, 3.0, § 3 08 ' '
4.0, 5.0 and 6.0 year was increased by 0. 65 - 1.25 percentage 2 6.0

point than that of the warehouse-in. The moisture regain of cotton 8 -9.00

stored for 7.0 years was basically unchanged, with a decrease of § -12. 00

only 0.03 percentage points ( Table 1).

3.3 Micronaire value The variation range of Micronaire value ol

after the storage time of cotton 1.5, 3.0, 4.0, 5.0, 6.0 and 7.0 é ig gg :

years was — 0. 04 — 0. 02, which is within the allowable error g 30.00 F I

range +0.28 (Table 1). a 20.00

3.4 Changes in upper half mean length and length uniform- i 10 08 [ a|| —r IzE

ity index The upper half mean length and length uniformity in- %’ -10.00 LY grade 1 LY grade 2 LY grade 3 Y grade 4 Y grade 2
dex are essentially a class of indicators, which can reflect the =] Color grade

length characteristics of cotton fibers'”. The variation range of the Note: Note: A. white cotton grades (W) 1 -5; B. light spotted cotton
upper half mean length is —0. 16 — —=0.02 mm, which is within grades (L) 1 —3; C; light yellow stained cotton grades (LY)
the allowable error range of +0.9 mm. The length uniformity in- 1 -3, and yellow stained cotton grades (Y) 1-2.

dex varied in the range of —0.21 —0.01 percentage points, with- Fig.1 Changes in proportion of each color grade of cotton in dif-

in the allowable error + 1.9 percentage points (Table 2). The re- ferent storage times

Table 1 Changes in moisture regain and Micronaire value of cotton after different storage times

Moisture regain Micronaire value
Storage time // years Variation value/ Warehouse-in Warehouse-out Variation value/ Warehouse-in Warehouse-out
percentage point value // % value // % percentage point value // % value // %
1.5 0.79 6.32 7.11 0.02 4.39 4.41
3.0 0.99 6.55 7.54 -0.02 4.21 4.19
4.0 1.25 6.59 7.84 -0.02 4.39 4.37
5.0 0.65 6.80 7.45 -0.05 4.42 4.37
6.0 1.03 6.55 7.58 -0.04 4.41 4.37
7.0 -0.03 7.20 7.17 0.00 4.46 4.46

Table 2 Changes in cotton upper half mean length and length uniformity index after different storage times

Upper half mean length // mm Length uniformity index
Storage time // years Variation value/ Warehouse-in Warehouse-out Variation value/ Warehouse-in Warehouse-out
percentage point value // % value // % percentage point value // % value // %
1.5 -0.16 29.24 29.08 -0.21 82.50 82.29
3.0 -0.11 28.36 28.25 -0.01 82.25 82.24
4.0 -0.11 28.36 28.25 0.01 82.24 82.43
5.0 -0.15 28.47 28.32 0.01 82.48 82.49
6.0 -0.13 28.60 28.47 -0.02 82.65 82.63

7.0 -0.02 28.79 28.77 -0.03 82.69 82.66




46 Asian Agricultural Research 2023

3.5 Changes in fiber strength The variation range of fiber
strength was —0.53 — 0. 33 cN/tex, which is within the allowable
error = 1.9 ¢N/tex (Table 3). The results indicate that there was

no significant change in fiber strength during storage.

Table 3 Changes in cotton fiber strength after different storage time
Fiber strength // cN/tex

Storage time

years Variation value Warehouse-in value ~Warehouse-out value
1.5 0.33 28.62 28.95
3.0 -0.53 27.29 26.76
4.0 -0.27 27.45 27.18
5.0 -0.44 27.32 26. 88
6.0 -0.34 27.66 27.32
7.0 -0.01 28.18 28.17

4 Discussion and conclusions

Through the analysis of the current historical data, it is
known that the color grade of cotton in the warehouse changed sig-
nificantly with the increase in storage time, and with the storage
time of 5. 0 years as the dividing line, the color grade of cotton
with storage time of 1.5 to 5.0 years changed similarly. However,
after exceeding 5.0 years, the change in color grade was more seri-
ous. The changes in color grade is one of the key parameters re-
flecting the variation of cotton quality and even mildew™’ , which
directly affects the selling price of cotton, so it should be rotated
within 5 years to avoid causing greater economic losses. The con-
ventional moisture regain of cotton is 8. 5% , with a maximum limit
0of 10.0% ", The level of moisture regain will affect the calcula-
tion of cotton weight and cotton consumption, as well as the subse-
quent spinning process. If the moisture regain is too high, it will
cause problems such as difficulty in opening and removing impuri-
ties, and if the moisture regain is too low, it will cause problems

10 Previous studies have suggested that

(1]

such as static electricity
Micronaire value has little to do with moisture regain'*. Howev-
er, some studies have shown that the Micronaire value of cotton is
related to moisture regain. When the moisture regain was between
6.5% and 8.5% , the cotton fiber was in the balance of moisture
absorption and moisture release, and the Micronaire value varied
within = 0. 1",
was within + 0.05 when moisture regain was between 6.32% and
7.84% , which was similar to the results of the latter'™”’. The up-
per half mean length and length uniformity index of cotton were

In this study, the change of Micronaire value

mainly affected by factors such as cotton seed, growth environment
and ginning process, and there are no factors that may cause the
(%1 In this study,

the variance values of upper half mean length and length uniformity

variation of these two indicators during storage

index were within the allowable error range, so it was speculated
that most of the differences were caused by uncontrollable factors,

such as test bias. The fiber strength of cotton is affected by varie-

[14 [15

ties, planting climate'™’ | planting patterns'”’ | fertilization meth-

ods'™! | cotton picking methods'”! and other factors, and there is

no report that the fiber strength of cotton is affected by storage time
or conditions. In this study, the fiber strength did not change sig-
nificantly with the extension of storage time, and it was considered
that this indicator was not affected by storage time.
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