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ABSTRACT

Laboratory and field tests were conducted to determine the chemical
composition and to investigate the effect of storage period and type on the seeds of
three extra long staple and three other long staple varieties of Egyptian cotton
Gossypium barbadense L. Random seed samples from the tested varieties were
exposed to storage under room temperature and under deep freezing (-20 °C)
conditions for two years. The stored samples were subjected to chemical composition
analysis and to vigor testing including the determination of free fatty acids and
accelerated aging to each storage period, as well as the field emergence. Generally,
there was great deal of variability between seed classes, varieties, type and period of
storage. This variability may not be unexpected since the breeding of this crop
focuses on the lint quality more than any other aspect.

These were significant differences between storage periods as fresh production
performed better in the free fatty acids percentage and generally in the vigor testing
values. Under the deep freezing storage conditions, seeds require drying to the safe
limits before cold storage in addition to the separation of the mechanically damaged
seed. Hence, these precautions affect the performance under these conditions.
Keywords: Egyptian cotton varieties, Chemical composition, Vigor values, Storage

type and period.

INTRODUCTION

Egyptian cotton is playing a very important role in Egypt's economic,
social and also political history for the last one and half century. The cotton
seeds constitute about 60% by weight of the gin-run (raw) cotton (Abdel
Salam, 1999). There are several major factors influencing the vigor and
viability of a seed lots. These factors include genotype, nutrition and growth
condition of the mother plant, seed maturity at harvest, the physical handling
of the seed during ginning and processing , seed moisture content and
storage condition, (Gelmond, 1979; and Perr,1981). Recently Cotton seeds
became a major source of income, as seeds provide considerable quantities
of edible oil and a protein rich cottonseed mal. The highest seed quality
should be selected for planting cotton. Determination of some cottonseed
vigor values help predicting the storage and field performance as some of the
seed testing may indicate the pathway which the seeds will follow during
storage as carry over or in the field as planting seeds. There is an increasing
interest for using physiological or metabolic measurements in seed quality
testing and evaluation since seed deterioration leads to reduce the seed
quality, field performance and consequently the stand establishment
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(McDonald, 1999). In addition to the determination of the percentages of
protein, carbohydrates, and oil content, some vigor tests were conducted to

evaluate the free fatty acidity and accelerating aging as affecting the field *

performance. The free fatty acids and accelerated aging are indicators for the*
physiological changes due to the time and type of seed storage.

MATERIALS AND METHODS

One kilogram seed sample was drawn randomly from lots
representing two seed classes namely foundation and certified seed classes
from 6 Egyptian cotton varieties during 3 successive cotton growing seasons»
2000-2002 and stored under room temperature condition which range
between 24-28 °C seasons (2000-2002).Another sample from each of the
foundation and certified seed classes drawn and of 2000 production season.-
was stored under deep freezing conditions (-20°C)until the beginning of 2003.
Then, all the seed samples were exposed to chemical analysis to determine
the percentage of protein, carbohydrates as well as oil content Free fatty
acids, accelerated aging and field emergence testing were conducted to
determine seed quality attributes which affect the seed lot storage capacity,
field emergence and performance.

Chemical Composition: Protein, carbohydrates, and oils percentages were
determined according to the procedures prescribed by the Association of
Official Analytical Chemists (AOAC), 1990. Percentages of protein were
obtained by multiplying the obtained nitrogen percentages by the factor 6.25
as stated by Sadasiuam and Manickam (1996). Oil percentage was
determined using the Soxhlet apparatus for 12 hours according to the AOAC
methods and using petroleum ether of boiling point 40-60 °C . Carbohydrate
percentages were determined according to Agrawal and Dadlani (1987).

Free Fatty Acidity (FFA) Determination: As seeds deteriorate, their oil®
content breaks down into glycerol and free fatty acids. Seeds with less
deterioration have a FFA content of 1.0% or less. Free fatty acids usually
build up under high temperature as well as high moisture conditions.-
Therefore, free fatty acidity percentage is quite extensively used as an index
of seed quality and to rate the seed lots (McCarty and Baskin, 1994). The
FFA was determined according to the official methods reported by AOAC,
1990.

Accelerated aging test: A sub-sample of about 100 gm of each sample was
drawn at random and placed in one layer deep on upper surface of a
stainless steel wire mesh screen which was fixed into a plastic box containing
50 ml of distilled water, allowing air space of about 2.5 cm between the water
surface and the bottom surface of the steel wire mesh screen. Seeds were
aged at a uniform 45 + 0.3 °C and 100% relative humidity, both temperature
and relative humidity were maintained for 48 hours. Seeds were removed
and 3 replicates each of 50 seeds were planted directly in 3 layer germinatic‘ﬁ
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paper towels as in standard germination test according to the Interaational
Seed Vigor Testing Handbook, 1995 and the International Rules for Seed
£ Testing, ISTA, 1999 and 2004.

Field emergence percentage: Three replicates each of 100 seeds were

drawn randomly from each tested seed in rows (approx. 5 m long). The '

number of emerged seedlings was calculated at 14 days after planting at time

intervals until become constant, the highest figures were used and expressed

as the percentage of field emergence. Al laboratory experiments were

conducted at Seed Technology Research Department, Field Crops Research
* Institute, FCRI in the Agricultural Research Center, ARC, Giza. Field
emergence experiment was carried out in the National Gene Bank farm in
Giza. Seed moisture content was determined using the oven method as
stated in the International Seed Testing rules, ISTA, 1999. It was ranged
between 10.25 to 11.4%. All the obtained data were exposed to proper
statistical analysis of a randomized complete block designed according to
Little and Hills, 1978, and using MSTAT computer program with 5% and 1%
levels of significance.

RESULTS AND DESCUSSION

a- Chemical composition: The percentages of proteins in the six tested
cotton varieties as have been shown in tables (1-4) varied from 22.88% in the
year 2000 production to 24.38% of the year 2001, and to 23.99% in the year
2002, while it was 26.12% for the seeds of the year 2000 production which
have been stored under -20 °C.

It was noted also that there is a significant variability between most of
the six tested varieties, even between the different seed classes of each
tested variety in both carbohydrates and oil percentages. The carbohydrates
percentages were 38.38, 33.59 and 37.09 for the years 2000,2001 and 2002
respectively while it was 44.49 for the seeds which were produced in 2000
and stored under -20 °C. The variability in oil percentages were less than in
carbohydrates and proteins.

b- Vigor Indicators: Free Fatty Acidity, FFA: The obtained results as has
been shown in tables 1-4 were in conformity with McCarty and Baskin 1994,
as free fatty acids usually build up under high temperatures and high seed
moisture conditions. The FFA percentages were 6.05, 3.91 and 2.95 in the
year 2000, 2001 and 2002 respectively which indicate the high FFA
percentage in the seeds stored under the room temperature for two years
and was lower in the freshly produced seeds. The use of gin-run or fuzzy
seeds which tend to cling to each other preventing seeds to be free flowing,
so the ever present light, mechanically or insect damaged, and immature
seeds cannot be largely removed by screening to improve seed germination
percentage. Immature, insect and mechanically damaged seed would have a
~\nuch higher FFA content which is recognized as a major of reducing seed
_o<vigor and viability, and involves the accumulation of degenerative changes
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and products which result in loss of germination ability, McCarty and Baskin,
1994, and all the results were above 1% . 5 ¥
Accelerating aging test — AA: The results appear in tables 1-4 show
successive increase in the results of AA test which were 30-72, 35.63 and
37.75in the years 2000,2001, and 2002 respectively. It is apparent from the
results that there is variability not only between varieties but also between
seed classes within each variety.

Field emergence: In the year 2000 production the variety G70 gave the
highest performance (table1) while the variety G86 was highest in the year
2001 production (table2), while the variety G89 was the highest in 2002
season (table3). The variety G80 exceeded the other varieties significantly..
For the seeds stored under deep freezing conditions for two years as has
been shown in (tabled).

Table 1: Chemical composition and response to some vigor testing of
cotton seed samples of 2000 production season and stored at
room temperature

hemi iti Vi ing Resul
v | S52 mn] Syy | ov |7 ra | x|
-drates il "~~~ |Emergence

Extra Long Staple Varieties:
G.70 Found. | 2216 41.54 23.38 | 4.92 42.30 70.00
' Certif. | 19.51 37.03 26.30 | 5.79 36.30 35.00
G.88 Found. | 25.65 42.27 2721 6.28 45.30 30.00

) Certif. | 23.52 35.87 2465 | 7.47 40.00 76.00
Long Staple Varieties:
Found. | 25.91 34.08 2364 | 5.12 15.70 50.00

<.80 Certif. | 2360 | 4036 | 2488 | 427 | 1370 | 4500
e Found. | 19.41 | 2688 | 1090 | 679 | 470 | 1400 | *
: Certif. | 2079 | 4022 | 2101 | 683 | 2430 | 3900
- Found. | 2091 | 3969 | 2218 | 534 | 4070 | 60.00
: Certif. | 2052 | 36.00 | 2387 | 727 | 2000 | 6600 |.
Found. | 2569 | 3821 | 2456 | 3.76 | 3430 | 2500
G.89 Certif. | 2480 | 3754 |2385| 880 | 3930 | 1400
Means 2288 | 3838 | 2379 ] 605 | 3072 | 4367
0.05 | 038 042 | 037 | 017 | 468 0.49
LSD 001 | 051 0.57 050 | 023 | 636 0.66

This may reflect different dormancy levels for the different tested
varieties. Specially, the extra long staple varieties G88 and G70 and the long
staple variety G86 of the 2000 production season (table1). The variety G86
again had the best performance for the 2001 season (table2), and G89
exceeded the other varieties significantly for the shortest period of storage
under room temperature (table3).
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Table 2: Chemical composition and response to some vigor testing of
cotton seed samples of 2001 production season and stored at
room temperature:

v | 53 o o ]
-drates By """ |Emergence
Extra Long Staple Varieties:

G.70 Found. [ 26.14 43.33 [ 22.46 ] 560 | 4450 21.00

Certif. | 21.01 3129 [2083 | 339 | 4250 16.00
G.es Found. | 23.11 3919 (2435 572 | 39.00 24.00
Certif. | 24.70 3022 2756 | 374 | 38.00 18.00
Long Staple Varieties:

G.80 Found. | 26.81 30.67 27.87 5.31 38.50 44.00
Certif. | 23.52 30.22 26.93 5.80 41.00 45.00
G.83 Found. | 28.12 32.06 2367 | 2.18 15.00 43.00
Certif. | 22.32 30.81 23.81 4.05 14.50 47.00
G.86 Found. | 20.47 35.40 25.10 1.20 37.00 64.00
Certif. | 25.83 31.49 26.59 1.78 37.00 62.00
G.89 Found. | 26.01 33.51 23.56 4.56 43.00 14.00
Certif. | 24.53 34.90 23.05 3.57 37.50 0.00

Means 24.38 3359 [2465| 391 | 3563 33.17
LSD 0.05 | 046 0.68 186 | 022 | 6.33 255
001 | 064 0.96 263 | 031 | 893 35.9

Table 3: Chemical composition and response to some vigor testing of
seed samples stored at room temperature, seed of 2002
season production:

Mosies Chemical Composition Vigor Testing Results |

VA Eiats | Piicia C;’r';‘t’:‘s”' oil |EF. A.‘ A A ’Emle::'e:’nce

Extra Long Staple Varieties:

G.70 Found. | 26.09 36.21 20.96 [ 3.70 41.00 27.00
Certif. 24.94 33.85 27.28 2.54 39.00 20.00

"‘f

G.88 Found. | 20.97 42.98 2012 | 3.93 37.00 46.00
Certif. | 24.65 35.83 2380 | 2.74 45.00 22.00
Long Staple Varieties:

G.80 Found. | 24.38 33.39 19.27 3.08 24.00 15.00
Certif. | 23.63 44.08 22.61 3.01 35.00 52.00
G.83 Found. | 23.60 33.60 15.02 2.70 38.50 31.00
Certif. | 27.60 44.06 20.31 2.48 35.50 | 17.00
G.86 Found. | 24.81 40.76 22.17 3.30 36.50 35.00
Certif. | 25.35 37.10 24.17 2.06 40.50 59.00
G.89 Found. | 15.56 33.40 25.69 3.57 44.00 67.00

Certif. | 26.31 29.76 2715 | 228 37.00 67.00

Means 23.99 37.09 22.38 2.95 37.75 38.5
LSD 0.05 1.91 0.84 1.25 0.17 5.13 9.99
0.01 2.69 1.33 1.76 0.24 7.24 14.08
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Table 4: Chemical composition and response to some seed vigor
attributes of seed samples of season 2000 production stored

at-200C:
| 52 o S o |F A ok
-drates s """ |Emergence
Extra Long Staple Varieties:
G.70 Found. | 27.35 45.08 2535 | 4.97 40.70 44
Certif. | 28.06 45.96 2369 | 4.20 37.30 29
G.88 Found. | 23.11 4475 2269 | 1.96 34.70 39
Certif. 22.80 41.40 23.24 1.64 34.30 49

Long Staple Varieties:
G.80 Found. | 27.54 38.18 26.86 | 469 | 41.00 53.0
Certif. | 27.30 46.78 2559 | 395 | 35.00 46.0
G.83 Found. | 26.16 44.97 2339 | 538 | 31.00 31.00
Certif. | 24.17 45.78 2258 | 395 | 31.30 36.00
G.86 Found. | 24.37 42.91 2581 | 563 | 36.70 36.70
Certif. | 25.63 42.38 2563 | 509 | 41.00 41.00

G.89 Found. | 27.16 47.72 26.21 4.20 38.70 49.00
Certif. | 29.75 47.96 24.48 1.95 39.70 37.00

Means 26.12 44.49 24.63 3.97 36.78 40.81
L.S.D 0.05 0.97 1.58 0.43 0.21 6.33 0.49
0.01 1.32 2.15 0.59 0.28 NS 0.66

The wide variability was clear and apparent in all the analysis and
factors which were investigated. This variability exclusively included
significant differences between different varieties seed ¢lasses, productions
years, and seed storage types and periods. It is concluded that the apparent
differences between cotton varieties and seed classes especially what related
to the seed vigor testing may be due to a wide range of factors which include
genotype, growing conditions of mother plants, seed maturity at harvest, ar..
physical handling of seeds during ginning and processing which may cause
different degrees of mechanical damage to seeds. Seed moisture content in
addition to storage conditions are very important factors in seed deterioration
during the seed storage. It is important to consider all these factors when
selecting seed lots either for planting or for carry-over.

REFERNCES

Abdel Salam, M. E. (1999). The Egyptian Cotton Production, Quality and
Marketing. El Kalema Press, Giza, Egypt. 488 pp.

Agrawal, P. K. and Dadlani, M. (1987). Techniques in Seed Science and
Technology. Editors, South Asian Publishers, New Delhi, India pp 105-
107.

AQAC. (1990) Official Methods of Analysis of the Association of Official
Analytical Chemists 15" ed. Washington DC 20004 USA.

Gelmond, H. (1979) A review of factors affecting seed production. Seed Sci.
& Technol., 7. 39-46.

6772

-+

~
F o
e



J. Agric. Sci. Mansoura Univ., 29(12), December, 2004

ISTA (1995). Handbook of Vigor Test Methods (ed. J. G. Hampton and D. M.
Tekrony) 3" edition. International Seed Testing Association. Zurich,
Switzerland pp. 117.

ISTA (2004). International Rules for Seed Testing, Edition 2004, The

' International Seed Testing Association (ISTA) 8303 Basserdorg, CH
Switzerland

ISTA (1999). International Rules for Seed Testing. Supplement to Seed
Sience and Technology. 27 : pp 333.

Little, T. M. and Hills, F. J.. (1978) Agricultural Experimentation, design and
analysis. John Wiley & Sons, Inc. New York. USA pp 350.

McCarty, W. H. and Baskin, C. C. (1994) Cotton Seed Quality Evaluation,
Cooperative Extension Service. Mississippi State University MS. USA.
11 pp.

McDonald, M. B. (1999) Seed deterioration: Physiology, Repair and
Assessment. Seed Sci. & Technol., 27, pp. 177-237.

Perry, D. A. (1981). Handbook of Vigor Test Methods. International Seed
Testing Association, Zurich, Switzerland. Pp. 88.

Sadasivam, S. and Manickam, A. (1996) Biochemical Methods. New Age
International (P) Limited. Second Edition, New Delhi 110002. India.

Ohl) Gl (any gy @l 568y 5asa e o o jadll Saag g gi il
$ paall

288 al ) o s () 5 ) s i ) taaa
Slall agll) iy )

Lol Gl 5 m - Lliad) Juuslaal Sisay sgaa = gD s feiS &gy aud ()

(v)

e Dl LY =T PR P U W T -SRIV s &y

sl 06 el (] a5 B8 Qa3 G i e 1 A a0k s
Ay .5 —adl kil e ALl AL ) GliaY) L-,,..J%ii alieal Ay i RSy ALal
AN 25 m Aa 3 gl Ciad (S A Bl GBSY) 4 e B pde i Cani,
Jladll o Bl el o3a Cieiad i i saal (a7 Yo=) Guaadl cp3adl ALyl
Rt ik LSyl Qs Sy iyl y g S il i) el
ol il aleal) Qo jlad) Jie iy 58 e 3 Sga, A S laasyd Sl
S8 Gy ddale 3 ) emy pes By il ) L OIS Lelia Gl Hasl Saal
G e Al G R Baay Gk ek JS cand dala ) JESY) Gila pay GilialY)
Soad Aaall Galea) o i o e & gial ) Bpaall A o el ol s ]
Al s [0 Jead Gl g gyl B i allaT A4 el 4% o LS

6773



