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ABSTRACT 

 
 The cool germination test as a stress test is usually conducted to evaluate and 

rank the different cotton seed lots which are offered for sale to assess their planting 
value or to determine their storage potential for carry over. The cool germination test 
at 18ºC for 7 days can be used with confidence for Gossypium hirsutum L. but the 
applicability of this test to G. barbadense L. is not known. This research was 
conducted to investigate the effect of using different temperatures i.e. 16, 18 and 20ºC 
for 7 days on different seed samples from 2 seed classes i.e. breeder seed and 
foundation (basic) seed classes from 8 Egyptian cotton G. Barbadence L. varieties 
representing all the cultivated cotton varieties in Egypt during 2002 planting season.  
In addition to determining the temperature which could be applied in the cool 
germination testing for the Egyptian cotton variety seeds, it is proposed that the 
emerged seedlings could be classified to 3 categories. The first category seedlings 
which already have achieved 4 cm or more as a combined root – hypocotyl length, 
measurement is made from the tip of the radicle (primary root) to the point of 
attachment to the cotyledons, these are considered as  high vigor or  strong 
seedlings.  The second category, or the medium vigor seedlings have 2-<4 cm 
combined length.  The last category or the low vigor seedlings have less than 2 cm as 
combined length. 

The findings of this study propose that using 20ºC for 7 days for G. 
barbadense L. can be applied with confidence in cool germination test as the 
percentage of high vigor seedlings or the total of the 3 categories were close or similar 
to the percentage germination.  

 

INTRODUCTION 
 

 Egyptian cotton has played a prominent role in Egypt's economic and 
social, as well as political history for the last one and half century.  The 
Egyptian cotton is characterized by its superior quality which gives Egypt a 
comparative advantage in which a comprehensive cotton industry could be 
developed (Abdel Salam, 1999). Despite the fact that cotton is considered 
one of the important cash crops in the country, there are not enough studies 
which investigate the minimum temperature requirements as well as the 
optimum conditions of cotton seed germination which should be provided for 
different cotton varieties in different environments, as most studies in Egypt, 
focus on the lint characteristics (Baskin,1998).  
 Planting cotton seed early under low temperatures and relatively high 
soil moisture may cause complication to seed germination in the field and 
may give false feeling for a germination failure and the need for replanting. 
The cool germination test using 18ºC for 7 days can only be used with 
confidence for G. hirsutum L., but the applicability of this test to Gossypium 
barbadense L. is not known (ISTA, 1995). 
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The optimum or the soil temperature at which earliest germination 
and most rapid seedling growth may be expected is near 34ºC. For Egyptian 
cotton, the optimum temperature for a week's exposure, as in a germination 
test, is about 32ºC (Printice 1972 and Munro 1987).  In Egypt, it is 
recommended to sow cotton seeds when a total cumulative temperature 
degrees of 160 is completed for 10 successive days, measured at 5 cm soil 
depth and at 8.00 am (MOA, ARC, 1998). 

This study investigates the response of different Egyptian cotton 
varieties seed lots to cool germination testing which can provide better 
information about the most favorable date for planting cotton seed which will 
reduce the quantity of planting seeds especially when the high cost acid 
delinted seeds are used, in addition to getting more benefits from the 
preceding crop. 

 

MATERIALS AND METHODS 
 

Random seed samples were drawn from finally cleaned seed lots 
representing 2 different seed classes i.e. foundation (FS) and breeder (BS) 
seed classes. The tested cotton seed lots are representing all the 8 cotton 
varieties which are cultivated in Egypt during 2002 planting season. All the 
tested seed samples were drawn from linted and processed seed lots. 

4 replicates from the pure fraction each of 50 seeds from each seed 
lot were exposed to cool germination test as prescribed in the ISTA 
Handbook of Vigor Test Methods, 1995, and to the standard germination test 
as in the ISTA International Rules for Seed Testing, 1999. 
Cool Germination Test: In the ISTA guidelines for cool germination vigor 
testing, 4 replicates each of 50 seeds are planted between two pre-moistened 
paper towels which are conditioned on 18ºC overnight before planting. Seeds 

are germinated under 18  0.5ºC constant temperature for 7 days in the dark, 
rolled towels are placed in near upright position in containers and covered 
with a polythene bag.  At the end of the test period, seedlings are classified 
into normal and abnormal seedlings. The normal seedling which the 
combined hypocotyls – root length (from the root tip to the point of attachment 
to the cotyledons) is 4cm or longer are classified as "high vigor", ISTA and 
Ferguson, 1995. The remaining seedlings and seeds are not counted. 

In this study, to investigate the temperature which could be applied in 
cool germination testing for G. barbadense L., 3 different temperatures i.e. 
16, 18, and 20ºC for 7 days were applied. Furthermore, the germinated 
seedlings were classified to 2 categories; the first is the high vigor which 
includes only all the normal seedlings having a combined hypocotyls – root 
length of 4 cm or longer. The second category or the medium vigor seedlings 
which have a combined length of  2 cm to less than 4 cm, and finally the low 
vigor seedlings which are less than 2 cm in the combined length. 
Standard Germination Test: Another 4 replicates each of 50 seeds were 
drawn at random  and were exposed to the standard germination test 
according to the ISTA , 1999.  The seeds were planted between paper towels 
as 50 seeds per towel. The towels were incubated on 25ºC for 12 days (the 
final count), the normal seedlings were counted after 4 and 12 days.  
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The percentage germination is calculated as= 
No. of Seeds germinated as normal seedlings 

No. of seed tested 
X100 

 

        Since the cool germination test is measuring the emergence potential 
of cotton seed from different qualities to germination under low temperature 
and wet soil conditions, the results were compared with the results of the 
standard germination test which is conducted under more favorable 
conditions(McCarty and Baskin, 1994).  

All the obtained data were exposed to proper statistical analysis of a 
randomized complete block design according to Little and Hills, 1978, and 
using MSTAT computer program with 5% level of significance. 
 

RESULTS AND DISCUSSION 
 

Tables (1-3) illustrate the results of cool germination testing using 16, 
18 and 20ºC as compared with the routine germination test.  

 
 

Table 1: Mean results of cool germination testing of different Egyptian 
cotton varieties and seed classes using 16°C - 7days as 
compared to Germination test. 

Cotton Seed Seedling 
Classific- 

ation 
50 

Seeds 
Total Total % 

Seed 
Germination % 

Varieties Classes 
H.V(> 
4cm) 

M.V.(2-
<4cm) 

L.V(< 
2cm) 

  No. % 

Giza 70 F.S 0.55 0.1 0.1 0.75 1.5 36 72 
 B.S 0.1 0.1 0.1 0.3 0.6 38 76 
 mean 0.33 0.1 0.1 0.53 1.1 37 74 

Giza 80 F.S 0.1 0.1 0.1 0.3 0.6 32 64 
 B.S 0.1 0.1 4.25 4.45 8.9 36 72 
 mean 0.1 0.1 2.18 2.38 4.75 34 68 

Giza 83 F.S 0.1 0.1 11.75 11.95 23.9 40.25 80.5 
 B.S 0.1 0.1 2.25 2.45 4.9 34 68 
 mean 0.1 0.1 7.2 7.2 14.4 37.13 74.25 

Giza 85 F.S 0.1 0.1 0.1 0.3 0.6 40 80 
 B.S 0.1 0.1 0.1 0.3 0.6 40.75 81.5 
 mean 0.1 0.1 0.1 0.3 0.6 40.38 80.75 

Giza 86 F.S 0.1 0.1 0.1 0.3 0.6 39.25 78.5 
 B.S 0.1 0.1 0.1 0.3 0.6 36.5 73 
 mean 0.1 0.1 0.1 0.3 0.06 37.88 75.75 

Giza 88 F.S 0.1 0.1 22.25 22.45 44.9 33 66 
 B.S 0.1 0.1 16 16.2 32.4 36.75 73.5 
 mean 0.1 0.1 19.13 19.33 38.66 34.88 69.75 

Giza 89 F.S 0.1 0.1 0.1 0.3 0.6 37 74 
 B.S 0.1 0.1 0.1 0.3 0.6 39.5 59 
 mean 0.1 0.1 0.1 0.3 0.6 33.25 66.5 

Giza 90 F.S 0.1 0.1 3.75 3.95 7.9 35 70 
 B.S 0.1 0.1 6.75 6.95 13.9 35.5 71 
 mean 0.1 0.1 5.25 5.45 10.9 35.25 70.5 

Means  0.13 0.1 4.27 4.47 8.94 36.22 72.4 

L,S,D at 0.05 0.1857 N.S 2.609   4.061  
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Table 2: Mean results of cool germination testing of different Egyptian 
cotton varieties and seed classes using 18°C -7days as 
compared to Germination test  

Cotton Seed Seedling 
Classifica-

tion 
50 Seeds Total 

Total 
% 

Seed 
Germination % 

Varieties Classes 
H.V(> 
4cm) 

M.V.(2-
<4cm) 

L.V(< 
2cm) 

  No. % 

Giza 70 F.S 0.55 27.75 8.25 36.55 73.1 36 72 

 B.S 0.1 14.5 11.25 25.85 51.7 38 76 

 mean 0.33 21.13 9.75 31.21 62.4 37 74 

Giza 80 F.S 0.1 0.1 17.75 17.95 35.9 32 64 

 B.S 2.28 22.5 7.75 32.53 65.1 36 72 

 mean 1.19 11.3 12.75 25.24 50.5 34 68 

Giza 83 F.S 0.1 0.1 21.25 21.45 42.9 40.25 80.5 

 B.S 0.1 13.5 19 32.6 65.2 34 68 

 mean 0.1 6.8 20.13 27.03 54.1 37.13 74.25 

Giza 85 F.S 0.1 4 25.25 29.35 58.7 40 80 

 B.S 2.75 28 8.25 39 78 40.75 81.5 

 mean 1.43 16 16.75 34.18 68.3 40.38 80.75 

Giza 86 F.S 1.75 23.5 9 34.25 68.5 39.25 78.5 

 B.S 1.05 11 7.75 19.8 39.6 36.5 73 

 mean 1.4 17.25 8.38 27.03 54.1 37.88 75.75 

Giza 88 F.S 0.1 0.1 19.75 19.95 39.9 33 66 

 B.S 0.1 8.75 25.5 34.35 68.7 36.75 73.5 

 mean 0.1 4.43 22.63 27.16 54.3 34.88 69.75 

Giza 89 F.S 0.33 24 8.25 32.58 65.2 37 74 

 B.S 1.03 20 13 34.03 68.1 39.5 59 

 mean 0.68 22 10.63 33.31 66.6 33.25 66.5 

Giza 90 F.S 1.75 15 6.25 23 46 35 70 

 B.S 6 20.75 9.5 36.25 72.5 35.5 71 

 mean 3.88 17.88 7.88 29.64 59.3 35.25 70.5 

Means  1.12 14.6 13.61 29.35 58.7 36.22 72.4 

L,S,D at 0.05 1.99 6.063 5.402   4.061  
 

Table 1, illustrates the mean results of cool germination using 16ºC which 
show that there was almost no significant response to this temperature for all 
the 3 categories of the combined length as compared to the standard 
germination results especially for the high-vigor seedlings i.e. 4 cm or more 
(ISTA, 1995). Some varieties showed some but insignificant response in the 
low-vigor category as in the varieties G.83, G.88 and G.90. 

When 18ºC was used, a very slight response occurred as high-vigor 
seedlings.  All the varieties produced more medium vigor seedlings except 
the varieties G83 and G88 which had produced more low-vigor seedlings as 
stated in table 2.  The resulting high vigor seedlings from all tested varieties 
were significantly less than the results of the standard germination test. 
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Table 3 shows the mean results of the cool germination test using 
20ºC which manifest better response as related to the high-vigor seedlings 
for all the tested varieties especially for the varieties G.70, G.86 and G.89. 
The total numbers of the proposed 3 vigor categories (high, medium and low) 
approaches the germinated seed numbers of all tested varieties .It is worth 
mentioning that according to the variety zone planning, the 3 cotton varieties 
G.70, G.86 and G.89 are allocated in North Delta, G.85 in Middle and South 
Delta, while the varieties G.80, G.83 and G.90 were released to cover Middle 
and Upper Egypt where higher temperatures are prevailing. The variety G.88 
is a new release which is allocated in North Delta (AICOTEXA, 2002). 
 
Table 3: Mean results of cool germination testing of different Egyptian 

cotton varieties and seed classes using 20°C - 7days as 
compared to standard Germination test. 

Cotton Seed Seedling Classifica-
tion 

50 Seeds Total Total 
% 

Seed 
Germination % 

Varieties Classes H.V(> 

4cm) 

M.V.(2-
<4cm) 

L. V(< 
2cm) 

  No. % 

Giza 70 F.S 35.75 4.75 2.5 43 86 36 72 

 B.S 27 5.75 4.25 37 74 38 76 

 mean 31.38 5.25 3.38 40 80 37 74 

Giza 80 F.S 28 6 0.75 34.75 69.5 32 64 

 B.S 29.75 5 3.25 38 76 36 72 

 mean 28.88 5.5 2 36.38 72.76 34 68 

Giza 83 F.S 26.25 6 1.27 33.45 66.9 40.25 80.5 

 B.S 28.5 3 1.75 33.25 6.5 34 68 

 mean 27.38 4.48 1.5 33.35 66.7 37.13 74.25 

Giza 85 F.S 34.5 1.5 1 37 74 40 80 

 B.S 33.5 2.5 1 37 74 40.75 81.5 

 mean 34 2 1 37 74 40.38 80.75 

Giza 86 F.S 38 3.5 1.5 43 86 39.25 78.5 

 B.S 23 4.5 4.5 32 64 36.5 73 

 mean 30.5 4 3 37.5 75 37.88 75.75 

Giza 88 F.S 27 6.5 0.5 34 68 33 66 

 B.S 26.75 3 1.75 31.5 63 36.75 73.5 

 mean 26.88 4.75 1.13 32.75 65.5 34.88 69.75 

Giza 89 F.S 38.5 2.75 0.75 42 84 37 74 

 B.S 26.75 6.75 1.75 35.25 70.5 39.5 59 

 mean 32.63 4.75 1.25 38.63 77.26 33.25 66.5 

Giza 90 F.S 25.25 4 3 32.25 64.5 35 70 

 B.S 29 2.75 2 33.75 67.5 35.5 71 

 mean 27.13 3.38 2.5 33 66 35.25 70.5 

Means  29.85 4.26 1.97 36.08 72.16 36.22 72.4 

L,S,D at 0.05 6.982 3.184 1.328   4.061  
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Maximum germination for cotton occurs over the range of 24-30ºC in 

a 7 days period and there was no difference in germination of high quality  G. 
hirsutum seed over range of 18-32ºC, but in medium quality seed this range 
was reduced to 20-30ºC (ISTA, 1995). The cool germination test using 18ºC 
for 7 days period was prescribed to be used with confidence for this species, 
but the applicability of the test to G. barbadense L. has not been investigated.  
This study provides information on the potential emergence of seed samples 
from 8 cotton varieties represent all the cultivated cotton varieties in Egypt 
using 3 different temperatures i.e. 16, 18 and 20ºC.  It is concluded that 20ºC 
can be used with confidence with the Egyptian cotton varieties which belong 
to Gossypium Barbadense L. in cool germination test since the cool 
germination results at 18ºC (as high vigor seedlings) were significantly far 
form the standard germination test. 
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ررتحديدددرداتددلحرارحدداااخرار اللازدد راراء دد راتدداابرالتلددلارااالددلحرارلددلاد رر رررر رر رر ررر رر رر ررر رر ر ر رر ر ر ر رررر ر رر رر ررررر رر ر رررر رر ر رررر رر ررللراسددل رررر رر رررر
رلأصالفرارقطنرار صايرار لتلف ررر ر رررر ر ر ر رررر ر ررررر ررر رر

ر ح درإلااهيمرارهوااى ر رر ر رررررر رر ررررر ر رعابراردينر ح ودرارتللاىررروررررر*ر ررر ررررر ر ر ر رر رررررر ر ر**ر رر
ررارلاكرارقو يررلتيالحرررررر* رررر رررر ر ر ررررر ر اكءرارلحوثرارءااعي رر–رررر رر رر ر رررر ر ر ررررر رر رر

رر**ر رر عهدرلحوثرر ر ر رررر ررار حلصيلرارحقلي ررر رررر رررر رر رر ر ر اكءرارلحوثرارءااعي رر–رر رر رر ر رررر ر ر ررررر رر رر
 

                            )لوطات( بذدر القطن  التني ينتم                                                         يستخدم اختبار الإنبات البارد عادة في تقييم وتركيب رسائل
                                                                                      إعنداداا كتقنناوب طبقنا لقي تلننا ال راعينح يو لتىدينند  نند  لنسىيح اننذز الرسنائل ل تخنن ي   سننتخد لا 

    81                                          لإنبنات البنارد بتينريل البنذور إلنة درانح ىنرارة                                            كتقاوب في ال واسم التاليح. ويسنتخدم اختبنار ا
                                                      )الليرسننوتم( بدراننح كبيننرة  نن  ال قننح طبقننا ل قواعنند الدوليننح          الأ ريكنني     قطنن   ال                     ئويننح ل نندة يسننبو   نن  

                   لنسبح ل قط  ال لرب                                                                     لفىص البذور ولك  لم تيرف ىتة الآ  دراح الىرارة التي ي ك  استخدا لا با
            م ل دة سبيح °  02  ،   81  ،   81                               باستخدام دراات ىرارة  خت فح اي                      . وقد اارب اذا البىث             )الباربادنس(

                          ا نا اينل ال ربنة واينل تقناوب                                                         ييام ع ة عيننات عونوائيح  خت فنح  ن  دراتني   ن  درانات الإك نار 
   فني       0220                                                           يلناف القط  ال لرب ت  ل كل الألناف ال ن رعح     وسنم ال راعنح    1             الأساس
      لر.

                                                                                  وقد قس ت البادرات الناتاح    اذا ا ختبار إلة  سث فئات طبقا لطول البنادرة التني تقناس 
                                                    ر الأولي )طول السويقح الاانبينح السنف ي ا الانذر الأولني(                                بي  ق ح البادرة وىتة نلايح الاذ          بال سافح

       و اك ننر     سننم ي 4                                                                        بىيننث ت ننم الفئننح الأولننة واننة ذات الىيويننح الياليننح إب البننادرات التنني يلننل طوللننا 
                               سنم وال ال نح اق لنا ىيوينح التني    4              سم إلة اقل     0                                           وال انيح واة  توسطح الىيويح التي يلل طوللا 

     سم . 0          يلل طوللا 
            م ل ندة سنبيح °  02                                           ي ك  إانرا  انذا ا ختبنار باسنتخدام درانح ىنرارة                    وتولي الدراسح بأنه 

                      الإنبنات البنارد كاختبنار                                                                 ييام بدراح كبيرة    ال قنح ع نة بنذور يلنناف القطن  ال لنرب  ن  اختبنار 
                     ختبار الإنبنات القياسني                                                                     لىيويح البذور ك ا واد إ   ا و  الفئات ال سث  ساوب يو قريب    نتياح ا

  .         يو اليادب
 

رقلمرلتحكيمرارلحث ر رررررررر ررررررر

ر حسنرعلدرارعءيءرلدوىررررررأ.در/ر ر رررر رر ررررررر رر ر ر ختل ع رار اصوار–ر كلي رارءااعرر  
رسل ىرعلىرإلااهيمرعلدرارعللررررررأ.در/ر رررررررر رررر رر رررر رر رر ر ر اكءرارلحوثرارءااعي ررر
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